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DR.   QOLDINQ    BIRD,    F.L.S. 

ASSISTANT-PHYSICIAN   TO   GUT*S   HOSPITAL. 

THE  DIAGNOSIS,  PATHOLOGICAL  INDICATIONS 

AND  TREATMENT  OF  URINARY  DEPOSITS.  With  Thirty- 
one  EngraTings  on  Wood.     Post  8yo.  cloth,  85. 

BY   THE   HAMS   AUTHOR^ 

ELEMENTS  OF  NATUEAL  PHILOSOPHY;  being  an 

Experimental  Introduction  to  the  Study  of  the  Physical  Sciences. 
Illustrated  with  Three  Hundred  Wood-cuts.  Second  Edition.  Fcap. 
8to.  cloth,  129. 6d, 

"  We  have  great  pleasure  in  welcommg  a  new  edition  of  this  excellent  work, 
which  we  strongly  recommended  to  our  readers  on  its  first  appearance.  We  do 
not  hentate  to  pronounce  it  the  best  Manual  of  Natural  Philosophy  m  our  lan- 
guage.*'— British  and  Foreign  Medical  Review. 

**Bj  the  appearance  of  Dr.  Bird's  work,  the  student  has  now  all  that  he  can 
desire  in  one  neat,  concise,  and  well-digested  volume.  The  elements  of  natural 
philoBophy  are  explained  in  very  simple  language,  and  illustrated  by  numerous 
wood-cuts." — Medical  Gazette. 

DR.   CARPENTER,  F.R.S. 

PEINCIPLES  OF  HUMAN  PHYSIOLOGY;  with  their 

chief  applications  to  Pathology,  Therapeutics,  Hygiene,  and  Forensic 
Medicine.  With  numerous  Illustrations  on  Steel  and  Wood.  Second 
Edition.     8to.  cloth,  208. 

**  It  would  be  a  dereliction  of  our  bibliographical  dut^  not  specially  to  mention 
the  highly  meritorious  work  of  Dr.  Carpenter  on  the  Principles  of  Human  Physi- 
(dogy — a  work  to  which,  there  has  been  none  published  of  equal  value  in  the 
department  of  which  it  treats — embodying,  as  it  does,  an  immense  store  of  facts 
and  modem  discoveries  in  anatomy  and  physiology  down  to  the  present  time." 
— Dr.  Black* »  Reiroepeeiiee  Address. 

"  We  have  much  satisfaction  in  declaring  our  opinion  that  his  work  is  the  best 
systematic  treatise  on  Physiology  in  our  own  language,  and  the  best  adapted  for  the 
student  existing  in  any  language." — Medico-CMrurgieal  Remew. 

BY  THE  SAME  AUTHOR. 

PBINCIPLES  OF  GENEBAl  AND  COMPABATIVE 

PHYSIOLOGY;  intended  as  an  Introduction  to  the  Study  of 
Human  Physiology,  and  as  a  Goide  to  the  PhiloaophidEd  Pursuit  of 
Natual  History.  Illustrated  with  nmneroos  Figures  on  Copper  and 
Wood.    The  Second  Edition.    8to.  doth,  IBs, 

"  I  lecoMUuend  to  your  perusal  a  work  recently  puMished  by  Dr.  Carpenter.    It    , 
has  this  advantage,  it  is  very  much  up  to  the  present  state  oif  knowledge  on  the    ■ 
sobgeet.  It  is  written  in  a  dear  style,  and  is  well  illustrated."— Pro/etaorSAorpey' 4 
JiUredtieierif  Lecture, 


Z  ME,  CHUECMILIL'S   FUJBOCATIOHS. 


SIR    ASTLEY    COOPER,    BART.,    F.R.S. 

A  TEEATISE   ON   DISLOCATIONS   AND    FKAC- 

TURES  OF  THE  JOINTS.    Edited  by  BRANSBY  B.  COOPER, 
F.R.S.     8vo.  cloth,  20s. 

Sir  Astley  Cooper  left  very  considerable  additions  in  MS.  for  the  ex- 
press purpose  of  being  introduced  into  this  Edition. 

'*  The  present  will  be  found  a  much  more  convenient  edition  of  this  invaluable 
work  than  its  predecessors.  Although  new  matter  and  new  illustrations  have 
been  added,  the  price  has  been  reduced  from  two  piineas  to  twenty  shillings. 
After  the  fiat  of  the  profession,  it  would  be  absurd  in  us  to  eulogize  Sir  Astley 
Cooper's  work  on  Fractures  and  Dislocations.  It  is  a  national  one,  and  will  pro- 
bably subsist  as  long  as  English  surgery." — Medico-Chirurgical  Review. 

BY  THE   SAME   AUTHOR. 

OBSEKVATIONS    ON    THE     STKUCTUEE    AND 

DISEASES    OF    THE    TESTIS.      Illustrated    with    Twenty-four 
highly  finished  coloured  Plates.     Second  Edition.     Royal  4to.  cloth. 

Reduced  /rom  31.  3s,  to  11.  10s. 

"  The  republication  of  this  splendid  volume  supplies  a  want  that  has  been  very 
aeverely  felt  from  the  exhaustion  of  the  first  edition  of  it. . . .  The  extraordinary 
merits  of  this  treatise  have  been  so  long  and  so  universally  acknowledged,  that  it 
would  be  a  work  of  superero^tion  to  represent  them  in  our  pages.  The  practical 
surgeon  who  is  not  master  of  its  contents,  cannot  be  fiilly  aware  of  the  imperfection 
of  ms  own  knowledge  on  the  subject  of  diseases  of  the  testicle." — British  and 
Foreign  Medical  Review. 
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MR.    FERQU880N,   F.R.8.E. 

PBOPBSSOB  OF  8UBGBRY  IN  KING'S  COLLEGE,  LONDON. 

A  SYSTEM  OF  PEACTICAL  SUEGEET ;  with  Two 

Hundred  and  Forty-six  Illustrations.     Fcap.  8vo.  cloth,  12s.  6d. 

"  Professor  Fergusson's  work,  we  feel  persuaded,  will  be  as  great  a  favourite  as 
it  deserves,  for  it  combines  the  powerfid  recommendations  of  cheapness  and  ele- 
gance with  a  clear,  sound,  and  practical  treatment  of  every  subject  in  surgical 
science.  The  illustrations,  by  Bagg,  are  admirable — in  his  very  best  style." — 
Edinburgh  Journal  of  Medical  Science. 
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MR.    FO>A^NES,    PH.D. 

A  MANUAL  OF   CHEMISTEY;   with  numerous  lUus- 

trations  on  Wood.     Fcap.  8yo.  cloth,  12s.  6d. 

BY   THE   SAME   AUTHOR. 

THE   ACTONIAN    PRIZE   ESSAY   OF   100   GUINEAS, 

AWARDED   BY   THE  COMMITTEE  OF   THE   ROYAL   INSTITUTION   OP 

GREAT  BRITAIN. 

CHEMISTEY;  AS  EXEMPLIFYING  THE  WISDOM  AND 

BENEFICENCE  OF  GOD.    Post  8to.  cloth,  6*. 
^ 
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M!SL  CHmaCHILl'S   PiraUCATIOHS, 


WITH    A    PKEFACE    BY    PKOFESSOK   LIEBIG. 
C.    REMIQIUS    FRESENIUS, 

CHEMICAL  ASSISTANT   IN  THB   GIB8SBN   LABOBATORT. 

ELEMENTAEY    INSTEUCTION    IN    CHEMICAL 

ANALYSIS,  as  practised  in  the  LABORATORY  of  GIESSIN. 
Edited  by  LLOYD  BULLOCK,  late  Student  at  Giessen.  Demy 
8to.  cloth,  9s, 

The  original  work  has  had  a  most  extensive  sale  and  reputation  in 
Germany.  The  English  edition  has  been  prepared  with  the  co-operation 
of  the  Author;  it  contains  much  new  matter,  and  the  latest  improvements 
in  processes,  and  is  therefore  much  in  advance  of  the  German  Edition. 
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G.    J.    GUTHRIE,    F.R.S. 

THE  ANATOMY  OF  THE  BLADDEB  AND  OF  THE 

URETHRA,  and  the  Treatment  of  the  Obstructions  to  which  these 
Passages  are  liable.    Third  Edition.     8vo.  cloth,  5s. 

BY   THE   SAME   AUTHOR. 

ON  INJUKIES  OF  THE  HEAD  AFFECTING  THE 

BRAIN.     4to.  boards,  6s, 

"The  great  practical  importance  of  those  affections  which  constitute  Mr. Guthrie's 
Treatise.  A  commentary  on  such  a  theme,  written  by  a  surgeon  of  experience  and 
reputation,  cannot  fail  to  attract  the  attention  of  the  profession." — British  and 
Foreign  Medical  Review. 


DR.   GUY. 

HOOPEE'S  PHYSICIAN'S  VADE-MECUM;  OR, 

MANUAL  OF  THE  PRINCIPLES  AND  PRACTICE  OF 
PHYSIC.  New  Edition,  considerably  enlarged,  and  re-written. 
Fcap.  8yo.  cloth,  lOs, 
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DR.    MARSHALL    HALL,    F.R.S. 

PBACTICAl  OBSEEVATIONS  AND  SUGGESTIONS 

IN  MEDICINE.     Post  8yo.  cloth,  8*.  6fl?. 
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DR.    HOPE,    F.R.S. 

A  TKEATISE  ON  THE  DISEASES  OF  THE  HEABT 

AND  GREAT   VESSELS,  and  on  the  Affections  which  may  be 
mistaken  for  them.     With  Plates.    Third  Edition.    8yo.  cloth,  IHs, 

"  The  addition  of  one-third  of  new  matter  to  the  present  volume,  and  the  care 
with  which  itie  whole  has  beenr  revised  and  COTrected,  will,  I  trust,  sufficiently  prove 
m^  respect  for  the  favourable  opinion  of  my  professional  brethren,  as  evinced,  not  in 
this  eountnr  <»ily,  but  also  on  the  European  and  American  continents,  by  the  sale 
of  no  leM  uuok  nz  or  seven  editions  and  tnmalataonB  in  as  many  yean." — £«traci   \ 


4  ME.  CHUJPXMIL'S   PUJBLICATIOHS- 


DR.    HENNEN,    F.R.S. 

PEINCIPLES  OF  MHITAEY  SUEGEEY;  comprising 

Observations  on  the  Arrangement,  Police,  and  Practice  of  Hospitals; 
and  on  the  History,  Treatment,  and  Anomalies  of  Variola  and  Syphilis. 
Illustrated  with  Cases  and  Dissections.  Third  Edition,  with  Life  of 
the  Author,  hy  his  Son,  Dr.  JOHN  HENNEN.     8vo.  boards,  16*. 
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MR.    LAWRENCE,    F.R.S. 

A  TEEATISE  ON  EUPTUBES.   The  Fifth  Edition. 

considerably  enlarged.     8yo.  cloth,  16s. 

"  The  peculiar  advantage  of  the  treatise  of  Mr.  Lawrence  is,  that  he  explains 
his  views  on  the  anatomy  of  hernia  and  the  different  varieties  of  .the  disease  in  a 
manner  which  renders  Ms  book  peciiUarly  useiiil  to  the  student.  It  must  be 
superfluous  to  express  our  opinion  of  its  value  to  the  surgical  practitioner.  As 
a  treatise  on  herma,  presenting  a  complete  view  of  the  literature  of  the  subject, 
it  stands  in  the  first  rank." — Edinburgh  Medical  and  Surgical  Journal. 
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MR.    LISTON,    F.R.S. 

PBACTICAL    OE    OPEEATIVE    SUEGEEY.     The 

Third  Edition.     8vo.  cloth,  22s. 

Extract  from  Preface. 
"  A  third  edition  having  been  called  for,  the  letter-press  has  been  revised  and 
corrected  with  care ;  extensive  additions  have  been  made,  and  a  great  many  new 
wood-engravings  added.  These  improvements,  it  is  hoped,  may  render  the  work 
more  useful  to  siu^cal  pupils,  and  better  entitled  to  the  patronage  of  the  profession 
atlai^.*' 
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DR.    HUNTER    LANE,    F.L.S.,    F.S.S.A. 

A  COMPENDIUM  OF  MATEEIA  MEDICA   AND 

PHARMACY ;  adapted  to  the  London  Pharmacopoeia,  embodying  all 
the  New  French,  American,  and  Indian  Medicines;  and  also  com- 
prising a  Summary  of  Practical  Toxicology.  One  neat  pocket  volume, 
cloth,  5^. 


^»<^»>#N#^»^»>^i>rf^ 


"  Dr.  Lane's  volume  is  on  the  same  general  plan  as  Dr.  Thompson's  long  known 
Conspectus ;  but  it  is  much  fuller  in  its  details,  more  especially  in  the  chemical 
department.  It  seems  carefully  compiled,  is  well  suited  Ifor  its  purpose,  and 
cannot  fail  to  be  useful." — British  ana  Foreign  Medical  Review. 


DR.    LEE,    F.R.S. 

CLINICAL    MIDWIFEET;    with  the  Histories  of  Four 

Hundred  Cases  of  Difficult  Labour.     Fcap.  8vo.  cloth,  4s.  6d, 

"  The  following  Reports  comprise  the  most  important  practical  details  of  all  the 
cases  of  difficult  parturition  which  have  come  under  my  observation  during  the 
last  fifteen  years,  and  of  which  I  have  preserved  written  histories.  They  have 
now  been  collected  and  arranged  for  puolication,  in  the  hope  that  they  may  be 
found  to  illustrate,  confirm,  or  correct  the  rules  laid  down  by  systematic  writers, 
for  the  treatment  of  difficult  labours,  and  supply  that  course  of  clinical  instruction 
in  midwifery,  the  want  of  which  has  been  so  often  experienced  by  practitioners  at 
the  commencement  of  their  career." — From  Preface.  i 

^ ^ 


MR.   LANQ8TON    PARKER. 

THE    MODEKN    TEEATMENT    OF    SYPHILITIC 

DISEASES,  both  Primary  and  Secondary;  comprehending  an  Account 
of  improyed  Modes  of  Practice  adopted  in  the  British  and  Foreign 
Hospitals,  with  nmnerous  Formulae  for  the  Administration  of  many 
new  Remedies.     12mo.  cloth,  5s. 

**  An  excellent  little  work ;  it  gives  a  dear  and  sufficiently  full  account  of  the 
opinions  and  practice  of  M.  Ricord,  Desruelles,  Cullerier,  Wallace,  &c.  Such  a 
digest  cannot  mil  to  be  highly  useful  and  valuable  to  the  practitioner." — Dublin 
Medical  Preu. 

DR.  MILLINQEN. 

ON  THE  TEEATMENT  AND  MANAGEMENT  OF 

THE  INSANE :  with  Considerations  on  Public  and  Private  Lunatic 

Asylums.     18mo.  cloth,  4s.  Qd. 

**  Dr.  Millingen,  in  one  small  pocket  volume,  has  compressed  more  real  solid 
matter  than  could  be  gleaned  out  of  any  dozen  of  octavos,  on  the  same  subject. 
We  recommend  this  vade-mecum  as  the  best  thing  of  the  kind  we  ever  perused." 
— Dr.  Johnson's  Review. 


DR.    PROUT,    F.R.S. 

ON  THE  NATUEE  AND  TEEATMENT  OF   STO- 

MACH  AND  RENAL  DISEASES;  being  an  Inquiry  into  the 
Connexion  of  Diabetes,  Calculus,  and  other  Affections  of  the  Kidney 
and  Bladder  with  Indigestion.  Fourth  Edition.  With  Six  Engravings. 
8yo.  cloth,  20s. 

"  Those  who  have  been  benefited  by  the  labours  and  researches  of  Dr.  Prout 
will  be  delighted  to  see  the  announcement  of  this  edition. . .  .The  table  of  contents 
will  show  the  great  extent  of  our  author's  inquiries,  and  we  need  hardly  assure  our 
readers  that  the  subjects  are  treated  with  consummate  ability.'* — Dtiolin  Journal 
of  Medical  Science. 

DR.    RAMSBOTHAM. 

THE  PEINCIPLES  AND  PEACTICE   OF  OBSTE- 

TRIC  MEDICINE  AND  SURGERY,  IN  REFERENCE  TO 
THE  PROCESS  OF  PARTURITION.  Illustrated  with  One 
Hundred  and  Ten  Plates  on  Steel  and  Wood;  forming  one  thick 
liandsome  volume.     Second  Edition.    8vo.  cloth,  228. 

"  The  work  of  Dr.  Bamsbotham  may  be  described  as  a  complete  system  of  the 
principles  and  practice  of  midwifery ;  and  the  author  has  been  at  very  great  pains 
mdeea  to  present  a  just  and  useful  view  of  the  present  state  of  obstetrical 
knowledge.  The  illustrations  are  numerous,  well  selected,  and  appropriate,  and 
engravea  with  great  accuracy  and  abilitr.  In  short,  we  regard  this  work,  be- 
tween accurate  descriptions  and  useful  illustrations,  as  by  far  the  most  able  work 
on  the  principles  ana  practice  of  midwifery,  that  has  appeared  for  a  long  time. 
Dr.  Banubotnam  has  contrived  to  infuse  a  larger  proportion  of  common  sense, 
and  plain  unpretending  practical  knowledge  into  nis  work,  than  is  commonly 
found  in  woru  on  thia  subject ;  and  as  such  we  have  great  pleasure  in  recom- 
mending it  to  the  attenti(m  cf  obstetrical  practitioners." — MdinAurgh  Medical 
tmd  Smrgieal  Jommai: 
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6  ME.  CHUIRCHIILIL'S   FUSOCATIOIfS, 


DR.    RANKING. 

BESEAECHES  AND  OBSEEVATIONS  ON  SCKOFU- 

LOUS   DISEASES.    By  J.  G.  LUGOL.     Translated,  with  an  Ap- 
pendix.   8yo.  cloth,  10s.  6d. 
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DR.    RYAN. 

THE  UNIVEESAL  PHAEMACOPCEIA;  OB,  A  PEAC- 

TICAL   FORMULARY    of  HOSPITALS,  both   BRITISH   and 
FOREIGN.     Third   Edition,   considerably  enlarged.      32mo.  cloth, 


58. 6d, 
it  I 


'  This  work  is  a  conspectus  of  the  best  prescriptions  of  the  most  celebrated 
physicians  and  sui^eons  throughout  the  civilized  world.  It  gives  the  doses  and 
uses,  the  rules  for  prescribing,  the  actions  of  medicines  on  the  economy,  the  vari- 
ous modes  of  administering  them,  and  the  principles  on  which  they  are  com- 
pounded." 


«Vi<#«k4tf«^tf^«V^i#«^«» 


MR.   SNELL,    M.R.C.S. 

A  PEACTICAL  GUIDE  TO  OPEEATIONS  ON  THE 

TEETH.    With  Plates.    8vo.  cloth,  8*. 

"  Those  of  our  readers  who  practise  in  the  department  of  surgery  on  which 
Mr.  Snell's  essay  treats  will  find  some  useful  instructions  on  the  mode  of  ex- 
tracting teeth,"  &c.  &c. — Medical  Gazette. 


^»^»»^#»»»«#*^#>»# 


DR.    STEQQALL. 
FOR    MEDICAL    AND    SURGICAL    EXAMINATION. 

L 

A  MANUAL  FOR  THE  USE   OF  STUDENTS  PEEPARING 

FOR  EXAMINATION  AT  APOTHECARIES'  HALL.    Ninth 
Edition.    12mo.  cloth,  8s.  6d. 

IL 

A  MANUAL  FOB  THE  COLLEGE  OF  SUEGEONS;  12mo. 

cloth,  12s.  6d, 

m. 

GEEGOEY'S     CONSPECTUS     MEDICINJ;     THEOEETIC^. 

The  First  Part,  containing  the  Original  Text,  with  an  Ordo  Ver- 
borum  and  Literal  Translation.     12nio.  cloth,  10s. 

IV. 

THE  FffiST  FOUE  BOOKS  OF  CELSUS.     Containing  the 

Text,  (Trdo  Verborum,  and  Translation.     12mo.  cloth,  8s. 

♦^*  The  above  two  works  comprise  the  entire  Latin  Classics  required  for 

Examination  at  Apothecaries^  Hall. 

V. 

nEST  LINES  FOE  CHEfflSTS  AND  DEUGGISTS  PBEPAE- 
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PREFACE. 


The  Prefece  to  this  little  volume  may  be  written  in  a  few 
words.  It  first  saw  the  light  in  the  spring  of  1840,  and  now, 
in  the  autumn  of  1844,  has  reached  its  Third  Edition.  In  this 
short  period,  less  than  five  years,  five  thousand  copies  have 
been  distributed  among  the  Members  of  the  Profession,  many 
also  taking  their  place  in  the  libraries  of  Gentlemen,  who, 
although  not  of  the  Profession,  justly  consider  that  some  ge- 
neral knowledge  of  the  structure  of  the  body  is  an  essential 
part  of  a  liberal  education.  In  the  same  period,  a  second 
edition  of  the  work  has  appeared  in  America  ;  and  a  transla- 
tion, from  the  pen  of  Dr.  Hollstein,  has  been  completed  in 
Berlin. 

Thus  the  volume  has  quickly  returned  for  review  to  the 
hands  of  the  Author ;  and  he  trusts  that  an  examination  of  the 
second  and  present  editions  will  prove  that  he  has  not  neg- 
lected this  advantage.  He  has  carefully  corrected  such  over- 
sights and  omissions  as  may  have  occurred  in  the  completion 
of  a  work  on  so  extensive  a  subject ;  many  parts  which  seemed 
scantily  treated,  he  has  entirely  re-written  ;  and  he  has  endea- 
voured to  give  as  fiill  a  description  of  every  point  in  Anatomy, 
whether  important  or  trivial,  as  is  consistent  with  the  limits 
and  objects  of  a  Practical  Manual. 

Two  features  in  the  Anatomist's  Vade  Mecum  appear  to  the 
Author  to  deserve  notice : — ^the  first  relates  to  the  labours  of 
his  professional  brethren  ;  the  second  to  the  illustrations  con- 
tained in  the  work.  On  the  first  of  these  heads  the  Author 
begs  to  remark,  that  he  considers  it  a  duty,  as  well  to  them  as 
to  his  readers  and  himself,  to  quote  all  recent  observations  and 
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discoveries  in  Anatomy  which  may  have  interest,  and  to  give 
as  complete  an  abstract  of  such  discoveries  as  the  scheme  of 
the  work  will  permit.  By  pursuing  this  plan, .  the  Author 
trusts  to  distinguish  his  volume  as  the  Record  of  the  Profes- 
sion at  large,  and  not  as  the  text-book  merely  of  a  particular 
school.  And,  in  ftirtherance  of  his  object,  he  has  to  request  a 
continuance  of  those  communications  from  scientific  investiga- 
tors, which  have  hitherto  so  materially  aided  him. 

The  woodcut  Illustrations  which  accompany  the  Anatomist's 
Vade  Mecum  have  been  increased  with  each  edition.  The 
number  which  appeared  with  the  first  was  one  hundred  and 
fifty  ;  with  the  second^  one  hundred  and  sixty-seven  ;  and  in 
the  present  they  fall  little  short  of  two  hundred.  Several  of 
the  new  figures  are  illustrative  of  General  Anatomy,  and,  to 
insure  their  absolute  correctness,  have  been  drawn  from  the 
microscope  by  the  Author  himself,  with  the  aid  of  the  camera 
lucida.  Figures  2,  3,  and  4,  showing  the  changes  which 
occur  during  the  development  of  bone ;  figures  47,  48,  and 
49,  the  minute  anatomy  of  cartilage ;  and  figure  80,  the  struc- 
ture of  the  ultimate  muscular  fibril,  are  examples  of  such 
drawings.  The  structure  exhibited  in  the  latter  figure  formed 
the  subject  of  a  paper  which  was  read  before  the  Royal  So- 
ciety during  the  present  year. 

Upper  Charlotte  Street,  Fltzroy  Square, 
November,  1844. 
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ANATOMIST'S  VADE  MECUM, 


CHAPTER   I. 


OSTEOLOGY. 

Thk  bones  are  the  organs  of  support  to  the  animal  frame  t.  they 
gire  firmness  and  strength  to  the  entire  febric,  afford  points  of  con- 
nection to  the  numerous  musdes,  and  bestow  individual  character 
upon  the  body.  In  the  limbs  they  are  hollow  cylinders,  admirably 
calculated  by  their  conformation  and  structure  to  resist  yiolence  and 
support  weight.  In  the  trunk  and  head,  they  are  flattened  and  arched, 
to  protect  cayities  and  provide  an  extensive  sur&ce  for  attachment. 
In  some  situations  they  present  projections  of  variable  length,  which 
serve  as  levers  ;  and  in  others  are  grooved  into  smooth  sur&ces,  which 
act  as  pulleys  for  the  passage  of  tendons.  Moreover,  besides  supply- 
ing strength  and  solidity,  they  are  equally  adapted,  by  their  numerous 
divisions  and  mutual  apposition,  to  fulfil  every  movement  which  may 
tend  to  the  preservation  of  the  creature,  or  be  conducive  to  Im 
welfare. 

According  to  the  latest  analysis  by  Berzelius,  bone  is  composed  of 
about  one-third  of  animal  substance,  which  is  ahnost  completely  redu- 
cible to  gelatine  by  boiling,  and  of  two-thirds  of  earthy  and  alkaline 
salts.  The  special  constituents  are  present  in  the  following  propor- 
tions : — 

Cartilage 32*17  parts. 

Blood-vessels 1*13 

Phosphate  of  lime         .         .        .         .51*04 
Carbonate  of  lime     ....  11*30 

Muateoflime 2 

Phosphate  of  magnesia      i        .        .  1*16 

Soda,  Chloride  of  sodium       .        .        .        1*20 

100*00 


2,  STRUCTURE  OF   BONB. 

Bones  are  divisible  into  three  classes : — Long^  JkU^  and  irregular. 

The  Long  bones  are  found  principally  in  the  limbs,  and  consist  of  a 
shaft  and  two  extremities.  The  shaft  is  cylindrical  or  prismoid  in 
form,  dense  and  hard  in  texture,  and  hollowed  in  the  interior  into  a 
medullary  canal.  The  extremities  are  broad  and  expanded,  to  articu- 
late with  adjoining  bones  ;  and  cellular  or  cancellous  in  internal  struc- 
ture. Upon  the  exterior  of  the  bone  are  processes  and  rough  surfaces 
for  the  attachment  of  muscles,  and  foramina  for  the  transmission  of 
vessels  and  nerves.  The  character  of  long  bones  is,  therefore,  their 
general  type  of  structure  and  their  divisibility  into  a  central  portion 
and  extremities,  and  not  so  much  their  length  ;  for  there  are  some 
long  bones,  as  the  second  phalanges  of  the  toes,  which  are  less  than 
a  quarter  of  an  inch  in  length,  and  almost  equal,  and  in  some  instances 
exceed,  in  breadth  their  longitudinal  axis.  The  long  bones  are,  the 
clavicle,  humerus,  radius  and  ulna^  femur,  tibia  and  fibula,  metacarpal 
bones,  metatarsal,  phalanges  and  ribs. 

Flat  hones  are  composed  of  two  layers  of  dense  bone  with  an  inter- 
mediate cellular  structure,  and  are  divisible  into  surfaces,  borders, 
angles,  and  processes.  They  are  adapted  to  enclose  cavities ;  have 
processes  upon  their  surface  for  the  attachment  of  muscles  ;  and  are 
perforated  by  foramina,  for  the  passage  of  nutrient  vessels  to  their 
cells,  and  for  the  transmission  of  vessels  and  nerves.  They  articulate 
with  long  bones  by  means  of  smooth  surfaces  plated  with  cartilage,  and 
with  each  other  either  by  fibrous  tissue,  as  at  the  symphysis  pubis  ; 
or  by  suture,  as  in  the  bones  of  the  skull.  The  two  condensed  layers 
of  the  bones  of  the  skull  are  named,  tables  ;  and  the  intermecUate 
cellular  structure,  diploe.  The  flat  bones  are  the  occipital,  parietal, 
frontal,  nasal,  lachrymal,  vomer,  sternum,  scapulae,  and  ossa  inno- 
minata. 

The  Irregular  hones  include  all  that  remain  after  the  long  and  the 
flat  bones  have  been  selected.  They  are  essentially  irregular  in  their 
form,  in  some  parts  flat,  in  others  short  and  thick.  In  preceding  edi- 
tions of  this  work  the  short  and  thick  bones  were  made  a  separate 
class  under  the  name  of  short  hones.  This  subdivision  has  been  found 
to  be  disadvantageous,  besides  being  arbitrary,  and  is,  therefore,  now 
omitted.  Irregular  bones  are  constructed  on  the  same  general  princi- 
ples with  other  bones  ;  they  have  an  exterior  dense,  and  an  interior 
more  or  less  cellular.  The  bones  of  this  class  are,  the  temporal,  sphe- 
noid, ethmoid,  superior  maxillary,  inferior  maidllary,  palate,  inferior 
turbinated,  hyoid,  vertebrae,  sacrum,  coccyx,  carpal  and  tarsal  bones, 
and  sesamoid  bones,  including  the  patellaB. 

Structure  of  Bone. — Bone  is  a  dense,  compact,  and  homogeneous  sub- 
stance (basis  substance)  filled  with  minute  cells,  (corpuscles  of  Purk- 
inje)  which  are  scattered  numerously  through  its  structure.  The  basis 
substance  of  bone  is  subflbrous  and  obscurely  lamellated,  the  lamellae 
being  concentric  in  long  and  parallel  in  flat  bones  ;  it  is  traversed  in 
all  directions,  but  especially  in  the  longitudinal  axis,  by  branching  and 
inosculating  canals  (Haversian  canals)  which  give  passage  to  vessels 


nod  mrrea,  and  in  certain  utnations  the  lamells  upwate  ironi  each 
other,  and  leay*  between  them  areolar  spacea  (cancelli)  o(  various 
magnitnde.  The  tamellas  have  an  aierage  diameter  of  gtSju  "^  "" 
inc£,  and  boBidee  conilitutiiig  the  general  itmctore  of  the  baaia  aab- 
■tance,  are  collected  concentrically  amund  the  Hayeiaan  canals,  and 
form  tioundariei  to  thoae  canals  of  about  j^  of  an  inch  in  thicknesa. 
The  number  of  lamellae  aurnnmding  each  Hayorsian  canal,  ie  conunonl; 
ten  or  fifteen,  and  the  diametert  of  the  canals  haie  a  m^nm  average 
of  g^  of  on  inch.  The  cancelli  of  bone  like  iu  compact  nibelance 
have  walli  wliicli  ace  compoaed  of  lamellx,  and  ancb  ia  the  similarity 
in  structure  of  the  parts  of  a  bone,  that  the  entire  bone  may  be  com- 
pared to  an  HaTersian  canal  of  which  the  medullary  cavity  is  ^e  mag- 
nified channel ;  and  the  Haversian  canaU  may  be  likened  (o  elongated 
and  ramified  cancelli.      The  Haversian  canals  are  amallest  near  the 
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surface  of  a  bone,  and  largest  near  its  centre,  where  they  gradually 
merge  into  cancelli  ;  by  the  frequent  communications  of  their  branches 
they  form  a  coarse  network  in  the  basis  substance. 

The  cells  of  bone,  or  corpuscles  of  Purkinje,  are  thickly  disseminated 
through  the  basis  substance  ;  they  are  irregular  in  size  and  form,  give 
off  numerous  minute  branching  tubuli  which  radiate  from  all  parts  of 
their  circumference,  and  in  the  dried  state  of  the  bone  contain  merely 
the  remains  of  membranous  cells  and  some  calcareous  salts.*  In  the 
living  bone  the  cells  and  their  tubuli  are  probably  filled  with  a  nutri- 
tiye  fluid  holding  calcareous  salts  in  solution.  The  form  of  the  cells  is 
oyal  or  round  and  more  or  less  flattened,  their  long  diameter  corre- 
sponds with  the  long  axis  of  the  bone,  and  their  tubuU  cross  the  direc- 
tion of  the  lamellae  and  constitute  a  very  delicate  network  in  the  basis 
substance  by  communicating  with  each  other,  and  with  the  tubuli  of 
neighbouring  cells.  The  tubuli  of  the  cells  nearest  the  Haversian 
canals  terminate  upon  the  internal  surface  of  those  cavities.  The  size 
of  the  cells  varies  in  extreme  measurement  from  gff^f^  to  ^^  of  an 
inch  in  their  long  diameter,  an  ordinary  average  being  ytfW  >  ^^® 
breadth  of  the  oval  cells  is  about  one  half  or  one  third  their  lengUi,  and 
their  thickness  one  half  their  breadth.  They  are  situated  between  the 
lamellae,  to  which  circumstance  they  owe  their  compressed  form. 

In  the  fresh  state,  bones  are  invested  by  a  dense  fibrous  membrane, 
the  periosteum^  which  covers  every  part  of  their  sur&ce  with  the  ex- 
ception of  the  articular  extremities,  the  latter  being  coated  by  a  thin 
layer  of  cartilage.  The  periosteum  of  the  bones  of  the  skull  is  termed 
pericranium  ;  and  the  analogous  membrane  of  external  cartilages,  peri- 
chondrium. Lining  the  interior  of  the  medullary  canal  of  long  bones, 
the  Haversian  canals,  the  cells  of  the  cancelli,  and  the  cells  of  short,  flat, 
and  irregular  bones,  is  the  medullary  membrane,  which  acts  as  an  in- 
ternal periosteum.  It  is  through  the  medium  of  the  vessels  ramifying 
in  these  membranes  that  the  changes  required  by  nutrition  occur  in 
bones,  and  the  secretion  of  medulla  into  their  interior  is  effected. 
The  medullary  canal.  Haversian  canals  and  cells  of  long  bones,  and 
the  cells  of  other  bones,  are  filled  with  a  yellowish  oily  substance,  the 
tneduUa^  which  is  contained  in  a  loose  areolar  tissue  formed  by  the 
fuedullary  membrane. 

Development  of  Bone, — To  explain  the  development  of  bone  it  is  ne- 
cessary to  inform  the  student  that  all  organised  bodies,  whether  belong- 
ing to  the  vegetable  or  the  animal  kingdom,  are  developed  primordiaUy 
from  minute  vesicles.  These  vesicles,  or,  as  they  are  commonly 
termed,  cells^  are  composed  of  a  thin  membrane  containing  a  fluid  or 
granular  matter,  and  a  small  rounded  mass,  the  nucleus,  around  which 
the  cell  was  originally  formed.  Moreover,  the  nucleus  generally  con- 
tains one  or  more  small  round  granules,  the  nucleolus  or  nucleoli.  From 
cells  having  this  structure  all  the  tissues  of  the  body  are  elaborated ; 

*  MtiUer  and  Henle  conceived  that  the  bone  cells  and  tubuli  were  the  prin- 
cipal seat  of  the  calcareous  matter.  Hence  they  have  been  named  caUngerou* 
cdlfl  and  tubuli. 
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the  ovum  itself  originally  presented  this  simple  form,  and  the  embryo 
at  an  early  period  is  wholly  composed  of  such  nucleated  cells.  In  their 
relation  to  each  other,  cells  may  be  isolated  and  independent,  as  is 
exemplified  in  the  corpuscles  of  the  blood,  chyle  and  lymph ;  secondly, 
they  may  cohere  by  their  surEsices  and  borders,  as  in  the  epidermis 
and  epithelium ;  thirdly,  they  may  be  connected  by  an  intermediate 
substance  which  is  then  termed  iniercellttlar,  as  in  cartilage  and  bone ; 
and  fourthly,  they  may  unite  with  each  other  in  rows,  and  upon  the 
removal  by  lique&ction  of  the  adherent  surfaces  be  converted  into 
hollow  tubulL  In  the  latter  mode  capillary  vessels  are  formed,  as 
also  are  the  tubuli  of  nerve  and  muscular  fibre.  One  of  the  properties 
of  cells  may  also  be  adverted  to  in  this  place ;  it  is  that  of  reproducing 
similar  cells  in  their  interior.  In  this  case  the  nucleoli  become  the 
nuclei  of  the  secondary  cells,  and  as  the  latter  increase  in  size,  the 
membrane  of  the  primary  or  parent  cell  is  lost. 

Bone,  in  its  earliest  state,  is  composed  of  an  assemblage  of  these 
minute  cells,  which  are  soft  and  transparent,  and  are  disposed  within 
the  embryo  in  the  site  of  the  future  skeleton.  From  the  resemblance 
which  the  soft  tissue  bears  to  jelly,  this  has  been  termed  the  gelatinous 
gtoffe  of  osteo-genesis.  As  development  advances,  the  cells,  heretofore 
loosely  collected  together,  become  separated  by  the  interposition  of  a 
transparent  intercellular  substance,  which  is  at  first  fluid,  but  gradually 
becomes  hard  and  condensed.  The  cartilaginous  stage  of  osteogenesis 
is  now  established,  and  cartilage  is  shown  to  consist  of  a  transparent 
matrix,  having  minute  cells  disseminated  at  pretty  equal  distances  and 
without  order  through  its  structure.  Coincident  with  the  formation  of 
cartDage  is  the  development  of  vascular  canals  in  its  substance,  the 
canals  being  formed  by  the  union  of  the  cells  in  rows,  and  the  subse- 
quent liquefaction  of  the  adhering  surfaces.  The  change  which  next 
ensues  is  the  concentration  of  the  vascular  canals  towards  some  one 
point ;  for  example,  the  centre  of  the  shaft  in  a  long,  or  the  mid-point 
of  a  flat  bone,  and  here  the  punctum  ossificaiionis  or  centre  of  ossifica- 
tion is  established.  What  determines  the  vascular  concentration  now 
alluded  to,  is  a  question  not  easily  solved,  but  that  it  takes  place  is 
certain,  and  the  vascular  punctum  is  the  most  easily  demonstrable  of 
all  the  phenomena  of  ossification. 

During  the  formation  of  the  punctum  ossificationis,  changes  begin  to 
be  apparent  in  the  cartilage  cells.  Originally  they  are  simple  nucleated 
^^'^  (ttjW  ^  flo^oo  of  an  inch  in  diameter),  having  a  rounded  form. 
As  grow^  proceeds,  they  become  elongated  in  their  figure,  and  it  is 
then  perceived  that  each  cell  contains  two  and  often  three  nucleoli 
around  which  smaller  cells  are  in  progress  of  formation.  If  we  ex- 
amine them  nearer  to  the  punctum  ossificationis  we  find  that  the  young 
or  secondary  cells  have  each  attained  the  size  of  the  parent  cell  \-^^i^ 
of  an  inch),  the  membrane  of  the  parent  cell  has  disappeared,  and  the 
young  cells  are  separated  to  a  short  distance  by  freshly  effused  inters 
cellular  substance.  Nearer  still  to  the  punctum  ossificationis  a  more 
remarkable  change  has  ensued,  the  energy  of  cellule  reproduction  has 


augmenWd  with  proiimilv  to  the  oseiiying  pnint,  and  each  cell  in 
place  of  producing  Wo,  pves  birth  to  four,  live,  or  sir  yoaag  oelli. 
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which  rapidly  destroy  the  parent  memhrane  and  attain  a  greater,  size 
(■nW  of  "I  ineh)  than  the  parent  cell,  each  cell  being,  as  in  the  pre- 
TJons  case,  Beparaled  to  a  alight  extent  from  its  neighbour  by  inter- 

'  ngUKB  illtlltntive  of  the  development  of  bane ;  they  are  magnified  1U 
timea.  End  dnwn  witb  the  eninen  lucids,  a.  A  portion  of  caMi]t«t,  Ibe  teitbat 
removed  ^trm  tbe  teat  of  ouiflfationf  Bbowin^  ainiple  nucleated  cells*  hvTitig 
an  or^arr  liie  of  ga^fl  of  nn  icioh,  long  diameler.  n.  The  same  esrtiUffl 
nearer  to  the  aeat  of  oasifleatiDn ;  each  simple  cell  has  produced  two,  which  arc 

■t  Tbe  same  cartjiue,  ttill  neaier  tbc  •« at  of  OHifleatioi] ;  each  shigle  cell  of 
become  larger  towards  the  right  of  ihc  figure,  and  tbeir  c^  more  aumenrnt 
and  larger,  tjVb  of  an  inch,  long  diameter. 


cellolac  mbetance.  Bj  one  other  repetitioa  of  Ihe  ume  proem,  each 
cell  producing  tonr  or  file,  or  sii  f  ouug  eelli,  a  cliuter  ii  fnrmeil,  cod- 
taining  from  thirty  to  fifty  cells.  These  cluiten  lie  in  inunediate 
relation  with  the  ponctum  osaificatioiua ;  they  are  oval  tn  figure  (about 
3^  in  length  by  -gk  m  breadth),  and  plaixd  in  the  direction  of  the 
jongitudinal  axis  o!  the  bone.  The  cells  compoiing  the  clutter  lie 
transversely  with  regaid  to  ila  aiia.  In  the  fint  instance  they  ue 
closely  compressed,  hut  by  degrees  are  parted  by  a  thin  Uyer  of  inter- 
ceUular  snbstance,  and  each  clnater  is  separated  from  neighbouring 


■^yAj^l 


^®po^^    - 


dusters  by  a  broader  layer  (-gfyj;  o!  inch )  of  intercellQlar  EQbslance. 
Such  are  the  changes  which  occur  in  cartilage  prepBialoiy  to  the  for- 
mation of  bone. 

Ossification  is  accomplished  by  the  formation  of  very  fine  and  detl- 
cate  fibres  within  the  intercellular  substance:  this  process  commenceB  at 
the  ptuictom  ossificationis  and  extends  &om  that  point  through  erery 
part  of  the  bone,  in  a  longitndinal  direction  in  long,  and  in  a  radiated 
manner  in  fiat  hones.  Starting  tram  the  punctnm  ossificationis,  the 
fibres  emhiHce  each  cluster  of  cells,  and  then  send  branches  between 
the  individual  cells  of  each  group.  In  this  manner  the  network, 
characteristic  of  bone,  is  formed,  while  the  cells  by  their  a   '       ' 


m  ocnqmBj  tbe  intercdliilsr  spko,  at  Ant  botubdinE  the  duatcn  IstersUy. 

91  tfUmng  Ibem  loncitudhuUT  and  (odrdiiig  oicti  lepHitg  oIL     The 

«ta  ofiaeitj  of  Ike  runt  hiud  border  is  due  to  a  threefold  eaiue.  Ihe  m. 

-..He  if  osHona  fibres,  Ibe  opudlyof  the  contents  of  the  cells,  and  the  mulli- 

|dlestion  ol  oil  riobulet.    In  the  lover  part  of  the  fijpireiomestteii^thSB  been 
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constitute  the  pennanent  areolae  and  Haversian  canals.  With  a  hi|^ 
magnifying  power,  the  delicate  ossific  fibres  here  alladed  to  are  seen 
themselves  to  be  composed  of  minute  cells  having  an  elliptical  form 
and  central  nuclei.  These  cells  attract  into  their  interior  the  cal- 
cerous  salts  of  the  blood,  and  their  nuclei  become  developed,  as  I 
believe,  into  the  future  corpuscles  of  Purkinje.  It  is  possible  also 
that  some  of  the  cartilage  cells  become  corpuscles  of  Purkinje  in  the 
fully  developed  bone. 

During  the  progress  of  the  phenomena  above  described,  the  contents 
of  the  cells  undergo  certain  changes.  At  first,  their  contents  are 
transparent,  then  Uiey  become  granular,  and  still  later  opaque,  firom 
the  presence  of  amorphous  matter  mingled  with  nuclei,  nucleoli,  and 
the  remains  of  secondary  cells.  In  the  latter  state  they  also  contain 
an  abundance  of  minute  oil-globules.  These  latter  increase  in  size  as 
the  ossific  changes  advance,  and  in  the  newly  formed  osseous  areolae 
they  are  very  numerous  and  have  attained  the  ordinary  size  of  adipose 
cells. 

Cartilaginification  is  complete  in  the  human  embryo  at  about  the 
sixth  week;  and  the  first  point  of  ossification  is  observed  in  the 
clavicle  at  about  the  seventh  week.  Ossification  commences  at  the 
centre,  and  thence  proceeds  towards  the  surface ;  in  flat  bones  the  osse- 
ous tissue  radiates  between  two  membranes  from  a  central  point  to- 
wards the  periphery,  in  short  bones  from  a  centre  towards  the  circum- 
ference, and  in  long  bones  from  a  central  portion,  diaphysis^  towards  a 
secondary  centre,  epiphysis^  situated  at  each  extremity.  Large  pro- 
cesses, as  the  trochanters,  are  provided  with  a  distinct  centre  of 
development,  which  is  named  apophysis. 

The  grotvOi  of  bone  in  length  takes  place  at  the  extremity  of  the 
diaphysis,  and  in  bulk  by  fresh  deposition  on  the  surface ;  while  the 
meduUary  canal  is  formed  and  increased  by  absorption  from  within. 

The  period  of  ossiJuxUion  is  different  in  different  bones ;  the  order 
of  succession  may  be  thus  arranged : — 

During  the  fifth  week,  ossification  commences  in  the  clavicle,  lower 
jaw,  and  upper  jaw. 

During  the  sixth  week,  in  the  femur,  humerus,  tibia,  radius,  and 
ulna. 

During  the  seventh  and  eighth  weeks,  in  the  fibula,  frontal,  occi- 
pital, sphenoid,  ribs,  parietal,  temporal,  nasal,  vomer,  palate,  vertebrae, 
three  first  pieces  of  sacrum,  malar,  metaoirpus,  metatarsus,  third 
phalanges  of  the  hands  and  feet,  and  ilium. 

During  the  third  month,  in  the  first  and  second  phalanges  of  the 
hands  and  feet,  lachrymal  bone,  and  ischium. 

During  the  fifth  month,  in  the  mastoid  portion  of  the  temporal, 
ethmoid,  inferior  turbinated,  sternum,  os  pubis,  and  two  last  pieces  of 
sacrum. 

During  the  sixth  month,  in  the  body  and  odontoid  process  of  the 
axis,  and  calcaneus. 
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During  the  seventh  month,  in  the  astialagas. 

During  the  tenth  month,  in  the  cuboid  bone  and  os  hyoides. 

During  the  first  year,  in  the  coracoid  process  of  the  scapula ;  first 
piece  of  the  coccyx,  inferior  turbinated  bone,  last  piece  of  the  sternum, 
anterior  arch  of  the  atlas,  os  magnum,  os  unciforme,  and  external  cunei- 
form bone. 

During  the  third  year,  in  the  cuneiform  of  the  carpus,  internal 
cuneiform,  and  pateUa. 

During  the  fourth  year,  in  the  middle  cuneiform  and  scaphoid  of  the 
tarsus. 

During  the  fifth  year,  in  the  trapezium  and  os  semilunare. 

During  the  seventh  year,  in  the  second  piece  of  the  coccyx. 

During'the  eighth  year,  in  the  scaphoid  of  the  carpus. 

During  the  ninth  year,  in  the  os  trapezoides. 

During  the  twelfth  year,  in  the  os  pisiforme  and  third  piece  of  the 
coccyx. 

During  the  eighteenth  year,  in  the  fourth  piece  of  the  coccyx. 

The  ossicula  auditCis  are  the  only  bones  completely  ossified  at  birth ; 
the  vertebrae  are  not  completed  until  the  five  and  twentieth  year. 

The  entire  osseous  framework  of  the  body  constitutes  the  skeleton, 
which  in  the  adult  man  is  composed  of  two  hundred  and  forty-six  dis- 
tinct bones.     They  may  be  thus  arranged : — 

Head 8 

Ossicula  auditiSks 6 

Face 14 

Teeth 32 

Vertebral  column,  including  sacrum  and  coccyx  26 
Os  hyoides,  sternum,  and  ribs     .         .         .26 

Upper  extremities 64 

Lower  extremities 62 

Sesamoid  bones 8 


246 


The  skeleton  is  divisible  into:  1.  The  vertebral  column  or  central 
axis.  2.  The  head  and  fiice,  or  superior  development  of  the  central 
axis.  3.  The  hyoid  arch.  4.  The  thoracic  arch  and  upper  ex- 
tremities.   5.  The  pelvic  arch  and  lower  extremities. 


10 


VERTEBRAL   COLUMN. 

The  vert^al  column  is  the  first  and  only  rudiment  of  internal 
skeleton  in  the  lower  Vertebrata,  and  constitutes  the  type  of  that 
great  division  of  the  animal  kingdom.  It  is  also  the  first  developed 
portion  of  the  skeleton  in  man,  and  the  centre  around  which  all  the 
other  parts  are  produced.  In  its  earliest  formation  it  is  a  simple 
cartilaginous  cylinder,  surrounding  and  protecting  the  primitive  trace 
of  the  nervous  system  ;  but,  as  it  advances  in  growth  and  organi- 
sation, it  becomes  divided  into  distinct  pieces,  which  constitute 
vetidn-a. 

The  vertebrae  are  divided  into  true  and  false.  The  true  vertebrae 
are  twenty-four  in  number,  and  are  classified,  according  to  the  three 
regions  of  the  trunk  which  they  occupy,  into  cervical,  dorsal,  and 
lumbar.  The  false  vertebrae  consist  of  nine  pieces  united  into  two 
bones,  the  sacrum  and  coccyx.  The  arrangement  of  the  vertebrae  may 
be  better  comprehended  by  means  of  the  accompanying  table : — 

7  Cervical, 
True  vertebrae  24     <^      12  Dorsal, 


5  Lumbar. 


False  vertebra  9     {       ^  ^^"^^ 

{        4  Coccyx. 


Characters  of  a  Vertebra. — A  vertebra  consists  of  a  body,  two 
laminae,  a  spinous  process,  two  transverse  processes,  and  four  articular 
processes.  The  bodi/  is  the  solid  part  of  the  vertebra  ;  and,  by  its  arti- 
culation with  adjoining  vertebrae,  gives  strength  and  support  to  the 
trunk.  It  is  flattened  above  and  below,  convex  in  front,  and  slightly 
concave  behind.  Its  anterior  surface  is  constricted  around  the  middle, 
and  pierced  by  a  number  of  small  openings  which  give  passage  to 
nutritious  vessels.  Upon  its  posterior  surface  is  a  single  irregular 
opening,  or  several,  for  the  exit  of  the  venae  basis  vertebrae. 

The  UimincB  commence  upon  the  sides  of  the  posterior  part  of  the 
body  of  the  vertebra  by  two  pedicles  ;  they  then  expand ;  and,  arching 
backwards,  enclose  a  foramen  which  serves  for  the  protection  of  the 
spinal  cord.  The  upper  and  lower  borders  of  the  laminae  are  rough 
for  the  attachment  of  the  ligamenta  subflava.  The  concavities  above 
and  below  the  pedicles  are  the  intervertebral  notches.  The  spinous 
process  stands  backwards  from  the  angle  of  union  of  the  laminae  of  the 
vertebra.  It  is  the  succession  of  these  projecting  processes  along  the 
middle  line  of  the  back,  that  has  given  rise  to  the  common  designation 
of  the  vertebral  column,  the  spine.  The  use  of  the  spinous  process  is 
for  the  attachment  of  muscles.  The  transverse  processes  project  one  at 
each  side  from  the  laminae  of  the  vertebra  ;  they  are  intended  for  the 
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attachment  of  muscles.  The  articular  processes,  four  in  nmnber, 
stand  upwards  and  downwards  from  the  laminae  of  the  vertebra  to 
articulate  with  the  yertebra  above  and  below. 

Cervical    Vertebra.  —  In 
a  cervical  vertebra  the  body  **'*  *' 

is  smaller  than  in  the  other 
regions  ;  it  is  thicker  be- 
fore than  behind,  broad  from 
side  to  side,  concave  on  the 
upper  Bur£aice,  and  convex 
below ;  so  that  when  arti- 
culated, the  vertebrae  lock 
the  one  into  the  other.  The 
lamina  are  narrow  and  long, 
and  the  included  spinal 
foramen  large  and  triangu- 
lar. The  superior  interver- 
1d>ral  notches  are   slightly 

deeper  than  the  inferior ;  the  inferior  being  the  broadest.  The 
spinous  process  is  short  and  bifid  at  the  extremity,  increasing  in  length 
from  the  fourth  to  the  seventh.  The  transverse  processes  are-  also  short 
and  bifid,  and  deeply  grooved  along  the  upper  surface  for  the  cervical 
nerves.  Piercing  the  base  of  the  transverse  process  is  the  vertebral 
foramen  t  which  gives  passage  to  the  vertebral  artery  and  vein,  and 
vertebral  plexus  of  nerves.  The  transverse  processes  in  this  region, 
are  formed  by  two  small  developments  which  proceed,  the  one  from  the 
side  of  the  body,  the  other  from  the  pedicle  of  the  vertebra,  and  unite 
near  their  extremities  to  enclose  the  circular  area  of  the  vertebral  fora- 
men. The  anterior  of  these  developments  is  the  rudiment  of  a  cervi- 
cal rib  ;  and  the  posterior,  the  analogue  of  the  transverse  processes  in 
the  dorsal  region.  The  extremities  of  these  developments  are  the 
anterior  and  posterior  tubercles  of  the  transverse  process.  The  articular 
processes  are  oblique  ;  the  superior  looking  upwards  and  backwards  ; 
and  the  inferior,  downwards  and  forwards. 

There  are  three  peculiar  vertebrae  in  the  cervical  region : — The  first 
or  atlas  ;  the  second  or  axis  ;  and  the  seventh  or  vertebra  promi- 
nens. 

The  Atlas  (named  firom  supporting  the  head)  is  a  simple  ring  of 
bone,  without  body  and  composed  of  arches  and  processes.    The  an- 

*  A  central  cervical  vertebra,  seen  upon  its  upper  surfoce.  1.  The  body, 
concave  in  the  middle,  and  rising  on  each  side  into  a  sharp  ridge.  2.  The 
lamina.  3.  The  pedicle  rendered  concave  by  the  superior  intervertebral  notch. 
4.  The  bifid  spinous  process.  6.  The  bifid  transverse  i)roce8s.  The  figure  is 
placed  in  the  concavity  between  the  anterior  and  posterior  tubercles,  between 
the  two  processes  wmch  correspond  with  the  rudimentary  rib  and  the  true 
transverse  process.  6.  The  vertebral  foramen.  7.  The  superior  articular  pro- 
cess, looking  backwards  and  upwards.    8.  Tlie  inferior  articular  pnrocess. 

t  Sometimes,  as  in  a  verteora  now  before  me,  a  small  additional  opening 
exists  by  the  side  of  ^e  vertebral  foramen,  in  which  case  it  is  traversed  by  a 
second  vein. 
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ATLAS  AND   AXIS. 


Fig.  6.* 


terior  arch  has  a  tu- 
bercle on  its  anterior 
surface,  for  the  attach- 
ment of  the  longus  colli 
muscle  ;  and  on  its  pos- 
terior aspect  is  a  smooth 
surface,  for  the  articula- 
tion of  the  odontoid 
process  of  the  axis. 

The  posterior  arch  is 
longer  and  more  slender 
than  the  anterior,  and 
flattened  from  above 
downwards  ;  at  its  mid- 
dle is  a    rudimentary 

spinous  process  ;  and  upon  its  upper  surface,  near  the  articular  pro- 
cesses, a  shallow  groove  +  at  each  side,  which  represents  a  superior 
intervertebral  notch,  and  supports  the  vertebral  artery  previouidy  to 
its  passage  through  the  dura  mater,  and  the  first  cerviod  nerve.  The 
intervertebral  notches  are  peculiar  from  being  situated  behind  the  ar- 
ticular processes  instead  of  before  them,  as  in  the  other  vertebrae.  The 
transverse  processes  are  remarkably  large  and  long,  and  pierced  by  the 
foramen  for  the  vertebral  artery.  The  articular  processes  are  situated 
upon  the  most  bulky  and  strongest  part  of  the  atlas.  The  superior 
are  oval  and  concave,  and  look  inwards,  so  as  to  form  a  kind  of  cup 
for  the  condyles  of  the  occipital  bone,  and  are  adapted  to  the  nodding 
movements  of  the  head  ;  the  inferior  are  circular,  and  nearly  horizon- 
tal, to  permit  of  the  rotatory  movements.  Upon  the  inner  £Eice  of  the 
lateral  mass  which  supports  the  articular  processes,  is  a  small  tubercle 
at  each  side,  to  which  the  extremities  of  the  transverse  ligament  are 
attached,  a  ligament  which  divides  the  ring  of  the  atlas  into  two  un- 
equal segments  ;  the  smaller  for  receiving  the  odontoid  process  of  the 
axis,  and  the  latter  to  give  passage  to  the  spinal  cord  and  its  mem- 
branes. 

The  Ams  (vertebra  dentata)  is  so  named  from  having  a  process  upon 
which  the  head  turns  as  on  a  pivot.  The  body  is  of  large  size,  and 
supports  a  strong  process,  the  odontoid,  which  rises  perpendicularly 
from  its  upper  surfisice.  The  odontoid  process  presents  two  articulating 
sur&ces  ;  one  on  its  anterior  fiax^e,  to  articulate  with  the  anterior  arch 
of  the  atlas  ;  the  other  on  its  posterior  &ce,  for  the  transverse  liga- 

*  The  upper  surfoce  of  the  atlas.  1.  The  anterior  tubercle  projecting  from 
the  anterior  arch.  2.  The  articular  surface  for  the  odontoid  process  upon  the 
posterior  surfoce  of  the  anterior  arch.  3.  The  posterior  arch,  with  its  rudi- 
mentary spinous  process.  4.  The  intervertebral  notch.  5.  The  transverse 
process,  o.  The  vertebral  foramen.  7«  Superior  articular  surface.  8.  The 
tubercle  for  the  attachment  of  the  transverse  ligament.  The  tubercle  referred 
to  is  just  above  the  head  of  the  figure ;  the  convexity  below  it  is  the  margin  (Kf 
the  inferior  articulating  process. 

t  This  groove  is  sometimes  converted  into  a  foramen. 
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ment ;  tlie  latter  sar&ce  constricts  the  base  of  the  process  which  has 
giyen  rise  to  the  term  neck  applied  to  this  part.     Upon  each  side  of  its 
apex  is  a  rough  depression,  for  the  attachment  of  the  alar  ligaments  ; 
and  ranning  down  from  its  base  on 
the  anterior  sar&ce  of  the  body  of  p.     _  , 

the  vertebra  a  vertical  ridge,  with  a 
depression  at  each  side  for  the  at- 
tachment of  the  longus  colli  muscle. 
The  lamiruB  are  large  and  strong, 
and  unite  posteriorly  to  form  a  long 
and  bifid  spinous  jirocessy  which  is 
concave  beneath.  The  transverse 
processes  are  quite  rudimentary,  not 
bifid,  and  project  only  so  &r  as 
to  enclose  the  vertebral  foramen, 
which  is  directed  obliquely  out- 
wards instead  of  perpendicularly  as 
in  tile  other  vertebrae.     The  sur 

perior  articulating  processes  are  situated  upon  the  body  of  the  vertebra 
on  each  side  of  the  odontoid  process.  They  are  circular  and  nearly 
horizontal,  having  a  slight  inclination  outwards.  The  inferior  articu- 
lating processes  look  downwards  and  forwards,  as  do  the  same  processes 
in  the  other  cervical  vertebrae.  The  superior  intervertebral  notch  is 
remarkably  shallow,  and  lies  behind  the  articular  process  as  in  the 
atlas.  The  lower  surface  of  the  body  is  convex,  and  is  received  into 
the  concavity  upon  the  upper  surface  of  the  third  vertebra. 

The  Vertebra  proniinens,  or  seventh  cervical,  approaches  in  character 
to  the  upper  dorsal  vertebrae.  It  has  received  its  designation  from 
having  a  very  long  spinous  process,  which  is  single  and  terminated  by 
a  tub^de,  and  forms  a  considerable  projection  on  the  back  part  of  the 
neck  ;  to  the  extremity  of  this  process  the  ligamentum  nuchae  is  at- 
tached. The  transverse  processes  are  but  slightly  grooved  along  the 
upper  sur&ce,  have  each  a  small  foramen  for  the  transmission  of  the 
vertebral  vein,  and  present  only  a  rudimentary  bifurcation  at  their 
extremity.  Sometimes  the  anterior  tubercle  represents  a  small  but 
distinct  rib. 

Dorsal  Vertdtra. — The  hody  of  a  dorsal  vertebra  is  as  long  from 
before  backwards  as  from  side  to  side,  particularly  in  the  middle  of  the 
dorsal  r^on  ;  it  is  thicker  behind  than  before,  and  marked  on  each 
side  by  two  half-articulating  snr&ces  for  the  heads  of  two  ribs.    The 

*  A  lateral  riew  of  the  axis.  1.  The  body,  the  figure  is  placed  on  the  de- 
pression which  ffives  attachment  to  the  longus  colli.  2.  The  odontoid  process. 
3.  The  smooth  ncet  on  the  anterior  surface  of  the  odontoid  process  which  arti- 
culates with  the  anterior  arch  of  the  atlas ;  the  &cet  for  the  transverse  ligament 
is  beneath  No.  2,  where  the  constriction  called  the  neck  of  the  odontoid  process 
is  seen ;  the  bulk  of  the  process  between  3,  3,  would  represent  its  h«id.  4. 
The  IftTwip*-  6.  The  smnous  process.  6.  The  transverse  process  pierced  ob- 
Eqndy  by  the  vertebral  foramen.  7.  The  superior  articular  sur&ce.  8.  The 
imerior  articular  process. 


pedides  ore  itrong,  and  the  lamina  broad  and  tliick  ;  the  if 


and  tbe  inferior  iii^r- 
vertebral  Rotoi  of  lor^ 
rize,  the  Buperior  can 
■carcely  be  said  to  eiiM. 
The  ipiiKia  proan  ii 
long,  prinuoid,  diiected 
very  obliquely  down- 
warda,  and  terminsUd 
by  a  tubercle.  The 
iranmene  proceitei  an 
large  and  strong,  and 
directed  obliquely  back- 
vards.  Upon  the  aS' 
terioi  and   superior  »■ 

a  Hmall  beet  far  the 
articnlattoa  of  the  tubercle  of  a  rib.  The  ariicslar  proceitei  an 
vertical,  the  anperior  toeing  directly  backwarda,  and  the  inferioi  di- 
rectly forwurdB. 

The  peculiar  Tertebne  in  the  dorsal  region  are  the  first,  nin^ 
tenth,  eleventh,  and  twelfth.  The  first  dorsal  Tertebra  approachea 
very  closely  in  character  to  the  laat  cervical.  The  body  is  broad  from 
side  to  side,  and  concave  above.  The  superior  articular  procesaee  are 
oblique,  and  the  spinous  process  horiinntal.  It  has  an  entire  articular 
surface  for  the  first  rib,  and  a  half  surfece  for  the  second.  The  mnii 
donal  vertebra  has  only  one  half  articular  surface  at  each  side.  The 
leati  ha*  a  single  entire  articular  ani&ce  at  each  side.  The  eZewnti 
and  tuHtfli  have  each  a  single  entire  articular  surface  at  each  ude ; 
they  approach  in  character  to  the  lumbar  vertflbm  ;  their  tiBDSvena 
procesaes  an  very  short,  trifid  at  their  sununits,  and  have  no  articn- 
iMion  with  the  corresponding  ribs.  The  tranaveTie  processes  (A  the 
twelfth  dorsal  vetiebra  are  quite  radimentary,  and  ita  inferior  ar- 
ticular processes  look  outworda. 

Lundar  Peridva. — These  are  the  laijest  pieces  of  the  vertebiml 
cotomn.  The  bodg  ia  brood  and  large,  and  thicker  before  than  behind. 
The  pedidei  very  strong  ;  the  lammx  short,  thick,  and  l»oad ;  tbe  n- 
ferior  itUerveririTal  noichei  very  lane,  and  the  apioal  /oramen  targe 
and  oval.  The  ^pinow  prooett  is  thick  and  broad.  The  fmnnens 
proctatt  (costifbrm  processes)  are  slender,  pointed,  and  directed  only 
slightly  backwards.    The  superior  articular  procasa  are  concave,  aod 


K  latml  viei^  of  a 


tmnJCyotthc 
oferib.    B.  1 


t«  looliiiig  fonvarda, 


look  backwarda  and  in- 
wards ;  tbe  inferior,  eon- 
vei,  and  look  forwards 
and  Dutwarda.  Project- 
ing backwude  and  np- 
ward»  from  the  supe- 
rior  articular  process  is 
a  ibort  and  flattened  ta- 
bercie  Olpoiienor  Irnnj- 


ongly  n 


Jked  5 


bra  there  is  not  unfre- 

qnently  at  the  base  of  ' 

this  B  emaller  tubercle 

which   has  a  direction 

downwards.      The    last   lumbar  vertebra  differs    firoin   the   rest    in 

having  the  body  Terj  much  bevelled  poaterioriy,  so  as  to  be  broad 

in  iront  and  narrow  bebind,  and  the  transverse  process  thick  and 

laige. 

Qeaeral  Omeidsratamt, — ^Viewed  as  a  whole,  the  vertebral  column 
represents  two  pyramids  apphed  base  to  base,  the  BUpeiior  being 
formed  by  ^  the  vertebrje  from  the  second  cervical  to  the  last  Inm- 
bac,  and  the  interior  by  the  sacrum  and  coccyx.  Examined  more  at- 
tentively, it  will  be  eecn  to  bo  composed  of  four  irregnlar  pyramids, 
applied  to  each  other  by  their  smaller  extremities  and  by  their  basea. 
The  unaller  extremity  of  the  uppermost  pyramid  is  formed  by  the 
axis,  or  second  cerviikl  vertebra ;  and  its  base,  by  the  first  dorsaL 
The  second  pyramid  is  inverted ;  having  its  base  al  the  first  dorsal, 
and  the  smaller  end  at  the  foorth.  The  third  pyramid  ccnunences  at 
the  fbnrth  doraal,  and  gtadoally  enlargea  to  the  fitUi  liunbar.  Ths 
fourth  pyramid  is  formed  by  the  sacnun  and  coccyx. 

The  bodia  of  the  verteinn  are  broad  in  the  cervical  region,  nar- 
rowed almost  to  an  angle  in  the  middle  of  the  dorsal,  and  agiun  broad 
in  the  Imnbar  legioa.  Tbe  archea  are  broad  and  imbricated  in  the 
cervical  and  dorsal  regions,  the  infeiior  border  of  each  overlapping  the 
nipeiior  of  the  next ;  m  the  lumbar  region  an  interval  is  left  between 
them.  A  conaiderable  interval  exists  between  the  cranium  and  atlaa, 
and  another  between  the  last  lumbar  vertebra  and  racnun. 

The  ipaoaa  prootDit  are  horizontal  in  the  cervical,  and  become 
gradually  oblique  in  the  apper  part  of  the  dorsal  r^on.  In  the 
middle  of  tbe  dorsal  region  they  are  nearly  vertical  and  imbricated, 
and  towards  its  lower  part  assume  the  direction  of  the  lumbar  spines, 
which  an  quite  horizontaL      The  traamene  jmxatet  developed  in 
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their  most  radimentary  form  in  the  axis,  gradnally  increase  in  length 
to  the  first  dorsal  vertebra.  In  the  dorsal  region  they  project  obliquely 
backwards,  and  diminish  suddenly  in  length  in  the  eleventh  and 
twelfth  vertebrae  where  they  are  very  small.  In  the  lumbar  region 
they  increase  to  the  middle  transverse  process,  and  again  subside  in 
length  to  the  last. 

The  transverse  processes  consist  essentially  of  two  parts,  the  ante* 
rior  of  which  in  the  dorsal  region  is  the  rib,  while  the  posterior  retains 
the  name  of  the  transverse  process.  In  the  cervical  region  these 
two  elements  are  quite  apparent,  both  by  their  different  points  of  at- 
tachment to  the  vertebra,  and  by  the  vertebral  foramen  which  divides 
them  at  their  base.  In  the  lumbar  region  the  so-called  transverse 
processes  are,  in  reality,  lumbar  ribs,  while  the  transverse  processes 
will  be  found  behind  them  in  a  rudimentary  state,  developed  like  the 
true  transverse  processes  in  the  cervical  region,  from  the  superior  ar- 
ticular processes.  When  the  anterior  and  posterior  transverse  pro- 
cesses are  examined  in  relation  with  each  other,  they  will  be  observed 
to  converge  ;  and  if  the  latter  were  prolonged  they  would  unite  as  in 
the  cervical  region  and  enclose  a  foramen,  or  they  would  rest  in  con- 
tact as  in  the  dorsal  region,  or  become  consolidated  as  in  the  forma- 
tion of  the  sacrum.  Moreover,  the  posterior  transverse  processes  are 
directed  upwards,  and  if  they  were  prolonged,  they  would  come  into 
contact  with  a  small  tubercle  which  is  found  at  the  base  of  the  poste- 
rior transverse  process  (in  strongly  marked  vertebrae)  in  the  vertebra 
above.  This  junction  would  form  a  posterior  intervertebral  foramen, 
as  actually  occurs  in  the  sacrum.  In  brief,  the  liunbar  vertebrae  ex- 
hibit those  transitional  changes  which  are  calculated,  by  an  easy  gra- 
dation, to  convert  separate  vertebrae  into  a  solid  bone.  The  transverse 
processes  of  the  eleventh  and  twelfth  dorsal  vertebrae  are  very  inte- 
resting in  a  transcendental  point  of  view,  as  exhibiting  a  tendency 
which  exists  obscurely  in  all  the  rest,  namely,  to  trifurcate.  Now, 
supposing  these  three  branches  to  be  lengthened  in  order  to  fulfil  their 
purposes,  the  anterior  would  constitute  the  articulation  or  union  with 
a  rib,  while  the  superior  and  inferior  would  join  similar  branches  in 
the  vertebra  above  and  below,  and  so  form  the  posterior  intervertebral 
foramen. 

The  intervertebral  foramina  formed  by  the  juxta-position  of  the 
notches,  are  smallest  in  the  cervical  region,  and  gradually  increase  to 
the  last  lumbar.  On  either  side  of  the  spinous  processes,  and  extend- 
ing the  whole  length  of  the  column,  is  the  vertebral  groove^  which  is 
shallow  and  broad  in  the  cervical,  and  deeper  and  narrower  in  the 
dorsal  and  lumbar  regions.  It  lodges  the  principal  muscles  of  the 
back. 

Viewed  from  the  side,  the  vertebral  column  presents  several  curves, 
the  principal  of  which  is  situated  in  the  dorsal  region,  the  concavity 
looking  forwards.  In  the  cervical  and  lumbar  regions  the  column  is 
convex  in  front ;  and  in  the  pelvis  an  anterior  concave  curve  is  formed 
by  the  sacrum  and  coccyx.     Besides  the  antero-posterior  curves,  a 
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slight  lateral  curve  exists  in  the  dorsal  region,  having  its  convexity 
towards  the  right  side. 

DevelopmerU. — The  vertebrae  are  developed  by  three  primary  and 
five  secondary  centres  or  epiphyses.  The  primary  centres  are,  one  for 
each  lamella,  and  one  for  the  body  ;  the  epiphyses,  one  for  the  apex 
of  the  spinous  process,  one  for  that  of  each  transverse  process,  and  one 
for  the  upper  and  under  surface  of  the  body.  Exceptions  to  this 
mode  of  development  are  met  with  in  the  atlas,  axis,  vertebra  pro- 
minens,  and  lumbar  vertebrae.  The  atlas  has  four  centres :  one  for 
each  lateral  mass,  one  (sometimes  two)  for  the  anterior  arch,  and  one 
for  the  centre  of  the  posterior  arch.  The  aocis  ha^  five :  one  (some- 
times two)  for  the  body,  two  for  the  odontoid  process,  appearing  side 
by  side  in  its  base,  and  one  for  each  lamella.  The  v&rtehra  prominens 
has  two  additional  centres  for  the  anterior  or  costal  segments  of  the 
transverse  processes,  and  the  lumbar  vertebrtt  two  for  the  posterior 
8^[ments  of  the  transverse  processes. 

The  primary  centres  of  the  vertebrae  make  their  appearance  during 
the  seventh  or  eighth  week  of  embryonic  existence,  the  lamella  being 
somewhat  in  advance  of  that  for  the  body.  From  the  former  are  pro< 
duced  the  spinous,  transverse,  and  articular  processes,  and  the  sides  of 
the  body  ;  they  unite,  to  complete  the  arch,  one  year  after  birth,  and 
with  the  body  during  the  fifth  year.  The  epiphyses,  for  the  extremi- 
ties of  the  spinous  and  transverse  processes,  make  their  appearance  at 
fifteen  or  sixteen,  and  become  united  between  twenty  and  twenty- 
five.  The  epiphyses  of  the  body  are  somewhat  later  in  appearance, 
and  are  consolidated  between  the  periods  of  twenty-five  and  thirty 
years  of  age. 

The  oiMific  centres  for  the  lateral  masses  of  the  aUas  appear  at  the 
same  time  with  those  of  the  other  vertebrae  ;  they  unite  posteriorly  at 
the  end  of  the  second  year,  by  the  intervention  of  the  centre  for  the 
posterior  arch.  The  one  or  two  centres  of  the  anterior  arch  appear 
during  the  first  year,  and  become  consolidated  with  the  lateral  pieces 
during  the  fifth  or  sixth  year.  The  axis  develops  its  lateral  pieces  at 
the  same  time  with  the  rest  of  the  vertebrae ;  they  join  posteriorly  soon 
after  birth,  and  with  the  body  during  the  fourth  or  fijFth  year.  The 
centres  £Dr  the  body  and  odontoid  process  appear  during  the  sixth 
month,  and  are  consolidated  during  the  third  year.  The  body  of  the 
axis  is  more  largely  developed  at  birth  than  that  of  the  oUier  ver- 
tebrae. The  costal  segments  of  the  vertehra  prominens  appear  during 
the  second  month,  and  become  united  to  the  body  at  the  fifth  or  sixth 
year.  These  processes  sometimes  remain  permanently  separate,  and 
constitute  a  cervical  rib.  The  transverse  process  of  the  first  lumbar 
vertebra  has  sometimes  a  distinct  centre,  which  may  remain  per- 
manently separate,  in  that  case  forming  a  lumbar  rib. 

The  ossification  of  the  arches  of  the  vertebrae  commences  from 
aboye,  and  proceeds  gradually  downwards  ;  hence  arrest  of  deyelop- 
ment  gives  rise  to  spina  bifida,  generally  in  the  loins.  Ossification  of 
the  bodies,  on  the  contrary,  conmiences  from  the  centre,  and  proceeds 
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from  that  point  towards  the  extremities  of  the  colmnn  ;  hence  im- 
perfection of  the  bodies  occurs  either  in  the  upper  or  lower  ver- 
tebrae. 

Attachment  of  muscles. — To  the  atlas  are  attached  ten  pairs  of 
muscles  ;  the  longus  colli,  rectus  anticus  minor,  rectus  lateralis,  rectos 
posticus  minor,  obliquus  superior  and  inferior,  splenius  colli,  levator 
anguli  scapulae,  first  interspinales,  and  first  intertransversales. 

To  the  aaeis  are  attached  twelve  pairs,  viz. :  the  longus  colli,  inter* 
transversales,  obliquus  inferior,  rectus  posticus  major,  supraspinalis, 
interspinales,  semi-spinalis  colli,  multifidus  spinae,  levator  anguli  sca- 
pulae, splenius  colli,  transversalis  colli,  and  scalenus  posticus. 

To  the  remaining  vertebra  collectively,  thirty-three  pairs  ; — ^viz,  pos- 
teriorly^ the  trapezius,  latissimus  dorsi,  levator  anguli  scapulae,  rhomboi- 
deus  minor  and  major,  serratus  posticus  superior  and  inferior,  splenius, 
sacro-lumbalis,  longissimus  dorsi,  spinalis  dorsi,  cervicalis  ascendens, 
transversalis  colli,  trachelo-mastoideus,  complexus,  semi-spinalis  dorsi 
and  colli,  multifidus  spinae,  supraspinalis,  interspinales,  intertransveiv 
sales,  levatores  costarum ; — ajUeriorly,  the  rectus  anticus  major,  longus 
colli,  scalenus  anticus  and  posticus,  psoas  magnus,  psoas  parvus,  quad- 
ratus  lumborum,  diaphragm,  obliquus  intemus  and  transversalis. 

The  Sacrum  is  a  triangular  bone,  situated  at  the  lower  extremi^ 
of  the  vertebral  column,  and  formed  by  the  consolidation  of  five  felse 
vertebrae.  It  is  divisible  into  an  anterior  and  posterior  sur&ce,  two 
lateral  and  a  superior  border,  and  an  inferior  extremity. 

The  anterior  surface  is  concave,  and  marked  by  four  transverse  lines, 
which  indicate  its  original  constitution  of  five  separate  pieces.  At  the 
extremities  of  these  lines,  on  each  side,  are  the  four  anterior  sacral 
foramina,  which  diminish  in  size  from  above  downwards,  and  tranunit 
the  anterior  sacral  nerves.  The  projection  of  the  superior  piece  is 
the  sacro- vertebral  angle  or  promontory. 

The  posterior  surface  is  narrower  than  the  anterior  and  convex. 
Upon  the  middle  line  is  a  rough  crest  formed  by  the  rudiments  of  four 
spinous  processes,  the  fifth  remaining  undeveloped  and  exposing  the 
lower  termination  of  the  sacral  canal.  Immediately  external  to  and 
parallel  with  the  median  crest,  is  a  range  of  five  smsdl  tubercles  which 
represent  the  posterior  tran  verse  processes  of  the  true  vertebrae ;  beyond 
these  is  a  shallow  groove  in  which  the  four  posterior  sacral  foramina 
open,  and  farther  externally,  a  range  of  five  tubercles  corresponding 
with  the  anterior  or  costal  transverse  processes  of  the  lumbar  vertebrae. 
The  lowest  pair  of  the  posterior  transverse  tubercles  bound  on  each 
side  the  termination  of  the  sacral  canal,  and  send,  each,  a  process  down- 
wards to  articulate  with  the  coccyx.  The  two  descending  processes 
are  the  saeral  comua.  The  posterior  sacral  foramina  are  smaller  than 
the  anterior,  and  transmit  the  posterior  sacral  nerves.  Of  the  anterior 
transverse  tubercles  the^rs^  corresponds  with  the  angle  of  the  superior 
border  of  the  bone  ;  the  second  is  small,  and  enters  into  the  formation 
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leral  border  of  the  u 
present!  superiorly  a  broad 
and  ear-shaped  (auricular) 
Burfece  to  articijate  with 
the  ilium  ;  and  infcriorly  a 
sharp-edge,  to  which  the 
greater  and  lesser  sacro-l*- 
chiatic  ligaments  an  at- 
tached. On  the  aaperior 
border,  in  the  middle  line, 
is  an  oral  articolar  sarface, 

which  cDinsponds  with  the  ander  part  of  the  bod;  of  the  last  lumbar 
vertebra  ;  and  on  each  side,  a  broad  triangular  surfece  which  supports 
the  lnmbn-Bacral  nerre  and  psoas  magnus  muscle.  Inunediatel;  be- 
hind the  vertebra]  articular  gnibce  is  the  tiiangular  entrance  of  the 
sacral  can^  ;  and  on  each  side  of  this  opening  an  articnlar  process, 
which  looks  backwards  and  tnwarde,  like  the  superior  articular  pro- 
cesses of  the  lumbar  Tertebrv.  In  front  of  each  articnlar  process  is  an 
intervertebral  notch.  The  u^erior  extremily  of  the  bone  presents  a 
anall  oral  tur&ce  which  articoIateB  with  the  coccyi  ;  and  on  each  side 
a  notch,  which,  with  a  corresponding  notch  in  the  upper  border  of  the 
coccyz,  forms  Ihe  fbiamen  for  the  transmiuian  of  the  fifth  sacral  nerve. 
The  sacj-um  presents  some  varietj  in  respect  of  curvature,  and  of 
the  number  of  pieces  which  enter  into  its  stracture.  The  curve  is 
often  verf  shghl,  and  is  sitaated  only  near  the  lower  part  of  the  bone  ; 
while  in  other  subjects  it  is  considerable,  and  occurs  at  the  middle  of 
the  sacrum.  The  seiuai  difterences  in  the  sacrum  rehite  to  its  greater 
breadth,  and  the  greater  angle  which  it  forms  with  the  rest  of  the  ver- 
'  lebrai  colomn  in  the  female,  father  than  to  anj  peculiaril;  in  shape. 
It  is  sometimes  composed  of  six  pieces,  more  rarely  of  four,  and  occa- 
•ioDally  the  first  and  second  pieces  remain  permanentl;  separate. 

•Th«  SI 
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Development. — By  twenty-one  points  of  OBsification  ;  five  for  each  of 
the  three  first  pieces,  viz.  one  for  the  body,  one  for  each  lateral  poi^ 
tion,  and  one  for  each  lamina ;  and  three  for  each  of  the  two  last, 
namely,  one  for  the  body,  and  one  for  each  lateral  portion.  In  the 
progress  of  growth,  and  edfter  puberty,  fourteen  epiphyaal  centres  are 
added,  namely,  two  for  the  sui&ces  of  each  body,  one  for  each  auricu- 
lar surfEice,  and  one  for  the  thin  edge  of  each  lateral  border.  Ossifica- 
tion begins  in  the  bodies  of  the  sacral  pieces  somewhat  later  than  in 
those  of  the  true  vertebrae  ;  the  first  three  appearing  during  the  eighth 
and  ninth  week,  and  the  last  two  at  about  the  middle  of  intra-uterine 
existence.  Ossification  of  the  lamellae  takes  place  during  the  interval 
between  the  sixth  and  the  ninth  month.  The  epiphyses  for  the  upper 
and  under  sur&ce  of  the  bodies  are  developed  during  the  interval  be- 
tween the  fifteenth  and  eighteenth  year ;  and  for  the  auricular  and 
marginal  piece,  after  twenty.  The  two  lower  vertebral  pieces,  although 
the  last  to  appear,  are  the  first  to  be  completed  (between  the  fourth  and 
fifth  year),  and  to  unite  by  their  bodies.  The  union  of  the  bodies 
takes  place  from  below  upwards,  and  finishes  between  the  twenty- 
fifth  and  the  thirtieth  year,  with  the  first  two  pieces. 

Articulations^ — With  four  bones  ;  the  last  lumbar  vertebra,  ossa 
innominata,  and  coccyx. 

Attachment  of  Muscles, — To  seven  pairs  ;  in  front  the  pyriformis, 
on  the  side  the  coccygeus,  and  behind  the  gluteus  maximus,  Latissimus 
dorsi,  longissimus  dorsi,  sacro-lumbalis,  and  multifidus  spinas. 

The  Coccyx  {mxkvI  cuckoo,  from  resembling  a  cuckooes  beak)  is 
composed  of  four  small  pieces,  which  form  the  caudal  termination  of 
the  vertebral  column.  The  superior  piece  is  broad,  and  expands  late- 
rally into  two  transverse  processes  ;  it  is  surmounted  by  an  oval  arti- 
cular sur&ce  and  two  comua,  the  former  to  articulate  with  the  apex  of 
the  sacrum,  and  the  latter  with  the  sacral  comua.  The  lateral  wings 
sometimes  become  connected  with  the  sacrum,  and  convert  the  notches 
for  the  fifth  pair  of  sacral  nerves  into  foramina.  The  remaining  three 
pieces  diminish  in  size  &om  above  downwards. 

Development. — By  four  centres,  one  for  each  piece.  Ossification 
commences  in  the  first  piece  soon  after  birth  ;  in  the  second,  between 
five  and  ten  years ;  in  the  third,  between  ten  and  fifteen ;  and  in 
the  fourth  between  fifteen  and  twenty.  The  pieces  unite  at  an  earlier 
period  than  the  bodies  of  the  sacrum,  the  two  first  pieces  first,  then 
the  third  and  fourth,  and  lastly  the  second  and  third.  Between  forty 
and  sixty  years,  the  coccyx  becomes  consolidated  with  the  sacrum ; 
this  event  taking  place  later  in  the  female  than  in  the  male. 

Articulations. — With  the  sacrum. 

Attachment  of  Musdes. — To  three  pairs,  and  one  single  muscle: 
gluteus  maximus,  coccygeus,  posterior  fibres  of  the  levator  ani,  and 
sphincter  ani. 


The  BknlJ,  or  niperior  eipaniioa  of  the  lerlebnd  colninn,  i»  divuible 
into  two  parta, — the  craniuin  and  the  &ce  ;  the  fonoer  being  uLspted 
by  its  form,  ■trnclnie,  and  ttrength,  to  contain  and  protect  the  bnun, 
and  the  latter  the  cliief  organi  of  sense. 

The  Craniuii  is  composed  of  eight  separate  bones  ;  nz.  the 
Occipital,  Two  temporal. 

Two  pacietal,  Sphenoid, 

Frontal,  Ethmoid. 

OcciFiTiL  BoNR. — Thi>  bone  is  situated  at  the  posterior  part  and 


hue  of  the  eianinm.     It  is  trapeioid  in  figuiv,  and  diviuble  into  two 
■nrfiues,  (bur  borden,  and  four  angles. 

Extarnai  Surfiax. — Crosung  the  middle  of  the  bona  transrersel;, 
from  one  hitcinl  angle  to  the  other,  is  a  pronunent  ridge,  the  i 


or  cond^^fiMss,  in  which  th 
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curved  line.  In  the  middle  of  the  ridge  is  a  projection,  called  the  ex- 
temcU  ocdpitcd  protvberance ;  and  descending  fi:^m  it  a  small  vertical 
ridge,  the  spine.  Above  and  below  the  superior  curved  line  the  sur- 
face is  rough,  for  the  attachment  of  muscles.  About  three-quarters  of 
an  inch  below  this  line  is  another  transverse  ridge,  the  inferior  curved 
line,  and,  beneath  the  latter,  the  foramen  magnum.  On  each  side  of 
the  foramen  magnum,  nearer  to  its  anterior  than  its  posterior  segment, 
and  encroaching  somewhat  upon  the  opening,  is  an  oblong  articular 
surface,  the  condyle,  for  articulation  with  the  atlas.  The  condyles 
approach  towards  each  other  anteriorly,  and  their  articular  surfaces 
look  downwards  and  outwards.  Directly  behind  each  condyle  is  an 
irregular  fossa,  and  a  small  opening  the  posterior  condyloid  foramen,  for 
the  transmission  of  a  vein  to  the  lateral  sinus.  In  front  of  the  condyle 
is  the  anterior  condyloid  foramen,  for  the  hypoglossal  nerve  ;  and  on 
the  outer  side  of  each  condyle  a  projecting  ridge,  the  transverse  process, 
excavated  in  front  by  a  notch  which  forms  part  of  the  jugular  fora- 
men. In  front  of  the  foramen  magnum  is  a  thick  square  mass,  the 
basilar  process,  and  in  the  centre  of  the  basilar  process  a  small  tubercle 
for  the  attachment  of  the  superior  and  middle  constrictor  muscles  of 
the  pharynx. 

Internal  Surface. — Upon  the  internal  surface  is  a  crucial  ridge, 
which  divides  the  bone  into  four  fossae  ;  the  two  superior  or  cerebral 
fossae  lodging  the  posterior  lobes  of  the  cerebram  ;  and  the  two  in- 
ferior or  cerebellar,  the  lateral  lobes  of  the  cerebellum.  The  superior 
arm  of  the  crucial  ridge  is  grooved  for  the  superior  longitudinal  sinus, 
and  gives  attachment  to  the  fiedx  cerebri ;  the  inferior  arm  is  sharp 
and  prominent,  for  the  attachment  of  the  falx  cerebelli,  and  slightly 
grooved,  for  the  two  occipital  sinuses.  The  transverse  ridge  gives  at- 
tachment to  the  tentorium  cerebelli,  and  is  deeply  grooved,  for  the 
lateral  sinuses.  At  the  point  of  meeting  of  the  four  arms,  is  a  pro- 
jection, the  internal  occipital  protuberance,  which  corresponds  with  the 
similar  process  situated  upon  the  external  surface  of  the  bone.  The 
convergence  of  the  four  grooves  forms  a  slightly  depressed  fossa,  upon 
which  rests  the  torcular  Herophili.  In  the  centre  of  the  basilar  por- 
tion of  the  bone  is  the  foramen  magnum,  oblong  in  form,  and  larger 
behind  than  before,  transmitting  the  spinal  cord,  spinal  accessory 
nerves,  and  vertebral  arteries.  Upon  the  lateral  margins  of  the  fora- 
men magnum  are  two  rough  eminences,  which  give  attachment  to  the 
odontoid  ligaments,  and  immediately  above  these  the  openings  of  the 
anterior  condyloid  foramina.  In  front  of  the  foramen  magnum  is  the 
basilar  process,  grooved  on  its  surface,  for  supporting  the  medulla 
oblongata,  and  along  each  lateral  border,  for  the  inferior  petrosal  si- 
nuses. On  each  side  of  the  foramen  magnum  is  a  groove,  for  the 
termination  of  the  lateral  sinus  ;  a  smooth  surface,  which  forms  part  of 
the  jugular  fossa  ;  and  a  projecting  process  which  divides  the  two,  and 
is  called  the  jugular  eminence.  Into  the  jugular  fossa  will  be  seen 
opening  the  posterior  condyloid  foramen. 

The  superior  borders  are  very  much  serrated,  and  assist  in  forming 


tlie  Umbdoidal  snture ;  the  inferior  ate  rangb,  but  oot  lerrated,  and 
■rticuUte  wilh  the  mastoid  portion  of  tlie  temporal  bone  b;  means  of 
tbe  additanientum  eutune  iBrabdoidali*.  The  Jugnlar  eminence  and 
the  aide  of  the  basilar  procesa  aiticulate  with  ue  petrona  portion  of 
tbe  temporal  bone,  and  tbe  intermediate  apace,  which  ia  imgularly 
notched,  forma  tbe  poaterioi  boundary  of  the  jugnloc  foramen,  or  fon- 
men  lacemm  poateriufl- 

The  CBi^et  of  the  occipital  bona  are  the  loperior,  infeiior,  and  two 
lateral.  Tbe  lapvnor  angle  la  leceired  into  the  interval  fanned  bj 
tbe  nnion  of  tbe  poaterior  and  euperior  angles  of  the  parietal  bonea, 
and  correaponds  with  that  portion  of  the  fcetal  head  which  in  called 
the  po€lerior  /oxlan^.  The  in^Hor  on^  is  the  articular  extiemitj 
of  the  baailai  procex.     The  laltrai  aagUi  at  each  aide  project  into  (hat 

*  TIm  intemel  nrfue  of  (be  oeeipial  booe.  I.  Ilia  left  ceiebn]  fOaaa. 
fl.  liie  tdt  cenhnllBr  fwa.  3.  'na  groove  for  the  poattrior  pvt  of  tiie 
(Bpeiiar  loi^itiidina]  ainiu.  4.  Tbe  ifriiw  tn-  tbe  fali  cxrebelli,  and  gmon  for 
tte  ocdpilal  nmiaei.  S.  The  groore  for  tlie  left  latenl  ainiu.  6.  The  mtenul 
occi|dtil  ptotubeniKe,  tbe  noove  on  whii^  lodgei  tbe  tomilu  Hcropliib.  7. 
ne  fommen  mafnoni-    B.  "nie  bidUi  proccaa,  grooved  for  tbe  medulla  ob- 

-" ■ 'he  groove  fin  Uie  lateisl  rinui,  bDimded  ei- 

10.  The  junlar  tona, ;  thia  fosA  ia  com- 
■upcrioF  bordVi 
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•mu.     14.  Tlie  uteiiar  condjloid  (1 
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idterral  foimed  by  the  articuktioa  of  the  piwterioi  and  inferior  angle 
ef  the  paiietal  with  the  mastoid  portion  of  the  t«npoial  boae. 

Devdepmaii. — By  ««■  centres ;  four  for  the  four  part*  of  the  ei- 
panded  poitiod  diiided  hj  the  crucial  ridge,  one  for  each  coadyle,  and 
one  far  the  boiilBr  procets.  Ouiiication  commencee  in  the  eipandtd 
portion  of  the  bone  at  a  period  anterior  to  the  lertebne ;  at  birth  the 
four  pieces  are  diitiact;  they  ore  united  st  abont  the  fifth  <a  mith 
year.    After  twenty  the  boular  pniceu  nnites  with  the  body  of  the 

Atiiailaliim:— With  tix  bonesj  two  parietal,  two  temporal,  sphe- 
noid, and  atlas. 

AOaeimaU  of  Maxla. — To  iiirfeen  pairs ;  to  the  mugh  BUrfcc* 
abore  the  snperior  curred  line,  the  occipito-frontaliB ;  to  the  superior 
corred  hne,  the  tmpesius  and  atemo-maetoid  j  to  the  rough  space 
between  the  curred  lines,  complexus,  and  eplenius  cafrilis;  to  the  •pace 
between  the  inferior  curved  line  and  the  foramen  magnum,  the  rectni 
posticus  major  and  minor,  and  ohliquus  superior  ;  to  the  traniTerse  pn^ 
ceu,  the  rectus  lateralla  ;  and  to  the  hasiki  process,  the  rectus  auticus 
major  and  minor,  and  superior  and  middle  constrictor  muscles. 


Pashtal  Bonb. — The  panetal  hone  a  s  tnated  at  the  ude  and 
lertei  of  the  alcolt  t  >  quadnlateial  n  form  and  diTisible  into  an 
external  and    ntemal  tor&ce    four  borders  and  four  angles.      The 

*  Tbe  extems]  miftct  of  the  left  psnetal  bone  'Hie  supeiior  or  ssgittil 
border,  i.  Tbe  uferior  or  tqusmouB  borde  3  Th  sd  enor  or  eoroiul  bor- 
der- 4.  The  poatcrfo  o  tsmbdo  ditl  bord  h  The  mpoTHl  ridge ;  the 
dgfure  it  fitusted  unmedutclf  n  fron  of  (b  pui  tal  nuD  a  c,  0-  The  pvietst 
I n- 1 .V,  ^„^J^  (,(,„  whith   hit  Bgure  wBi  drawn.    7, 


anpetiar  border  i>  itraigbt,  ta  articulate  with  ita  fellow  oF  the  oppoiite 
aide.  The  inferiai  border  is  arched  aod  ibia,  lo  aiticnkte  wiLh  the 
temporal  bane.  The  anterior  border  ia  concave,  and  the  posterior 
■omewhat  coniei. 

Extenal  Sulfate.— Cn/uiag  the  bane  in  t,  tongitudioal  direction 
&om  the  snterioi  lo  Ibe  posterior  border,  is  an  arched  line,  the  tem- 
poral ruige,  to  which  the  temporal  bscia  ia  attached.  In  the  middle 
of  thia  line,  and  nearly  in  the  centre  of  the  bone,  is  the  projectioii 
called  the  parieial  eminen^j  which  marks  the  centie  of  ouificatian. 
AboTe  the  temporal  ridge  the  Bur&ce  ia  rough,  and  covered  by  the 
aponeuroais  of  the  occipito-fronlalis ;  below  the  ridge  the  bone  ia 
amooth  (^i^onuni  aaradrculan)  for  the  attachment  of  the  fieshy  fibre* 
of  the  temporal  muscle.  Near  the  superior  bonier  of  the  hone,  and  at 
aboat  one-third  &om  its  posterior  extremity,  is  the  parietai  /bramem^ 
which  transmits  a  vein  to  the  superior  longitudinal  sinus,  niia  fortk- 
men  is  afien  absent 


Internal  Sorface. — The  inlemaJ  table  is  smooth ;  it  is  marked  by 

gea  media,  and  by  digital  fossK  which  correapond  with  the  convolutiona 
of  the  bnun.     Along  the  upper  border  is  part  of  a  ahallow  groove, 

•  The  bitenul  luiftce  of  the  len  puiEt^  bane.    1.  The  lupoioi.  or  Hgitlal 
border.    *.  The  poMoior,  or  lunbdndul  border,    i.  Fnit  of  the  gnxne  for  tha 


border.    4.  lh«  poMerior,  or  lunbdo 
vopeijor  loocitiwiut  BEiiu-    0-  The 

BUD.    7.  The  Ulterior  inferior  ugle 


igie  of  the  booe,  oi 
portioQ  of  the  groove  fv  the  laJ 


tor  the  trunk  tit  tt»  vterta  msiin^e*  media.    8.  Tbe  poilerior  ij 
"*'  ''  '  rlhelilndunus. 
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completed  by  the  opposite  parietal  bone,  which  serves  to  contain  the 
superior  longitudinal  sinus.  Some  slight  pits  are  also  observable  near 
this  groove,  which  lodge  the  glandulse  Pacchioni 

The  anterior  inferior  angle  is  thin  and  lengthened,  and  articulates 
with  the  greater  wing  of  the  sphenoid  bone.  Upon  its  inner  surface 
it  is  deeply  channelled  by  a  groove  for  the  trunk  of  the  arteria  menin- 
gea  media.  This  groove  is  firequently  converted  into  a  canal.  The 
posterior  inferior  angle  is  thick,  and  presents  a  broad  and  shallow 
groove  for  the  lateral  sinus. 

DevehpmenU — By  a  single  centre.  Ossification  commences  at  the 
parietal  eminence  at  the  same  time  with  the  bodies  of  the  vertebrae. 

Articidaiions. — With  Jive  bones ;  with  the  opposite  parietal  bone, 
the  occipital,  frontal,  temporal,  and  sphenoid. 

Attachment  of  Musdes. — To  one  only, — the  temporal.  The  occi-« 
pito-frontalis  glides  over  its  upper  surface. 

Frontal  Bone. — The  frontal  bone  bears  some  resemblance  in  form 
to  the  under  valve  of  a  scallop  shell.  It  is  situated  at  the  anterior 
part  of  the  cranium,  forming  the  forehead,  and  assists  in  the  construc- 
tion of  the  roof  of  the  orbits  and  nose.  Hence  it  is  divisible  into  a 
superior  or  frontal  portion,  and  an  inferior  or  orbito-nasal  portion. 
Each  of  these  portions  presents  for  examination  an  external  and  inter- 
nal surface,  borders,  and  processes. 

External  Surface, — At  about  the  middle  of  each  lateral  half  of  the 
frontal  portion  is  a  projection,  the  frontal  eminence.  Below  these  points 
are  the  superciliary  ridges,  large  towards  their  inner  termination,  and 
becoming  gradually  smaller  as  they  arch  outwards :  they  support  the 
eyebrows.  Beneath  the  superciliary  ridges  are  the  sharp  and  prominent 
arches  which  form  the  upper  margin  of  the  orbits,  the  supra-orbital 
ridges.  Externally  the  supra-orbital  ridge  terminates  in  the  external 
angular  process,  and  internally  in  the  internal  angular  process  ;  at 
the  inner  third  of  this  ridge  is  a  notch,  sometimes  converted  into  a  fo- 
ramen, the  supra-orbital  notch,  which  gives  passage  to  the  supra-orbi- 
tal artery,  veins,  and  nerve.  Between  the  two  superciliary  ridges  is  a 
rough  projection,  the  nasal  tuberosity;  this  portion  of  the  bone  denotes 
by  its  prominence  the  situation  of  the  frontal  sinuses.  Extending 
upwards  and  backwards  from  the  external  angular  process  is  a  sharp 
ridge,  the  commencement  of  the  temporal  ridge,  and  beneath  this  a 
depressed  surface  that  forms  part  of  the  temporal  fossa. 

The  orbito-nasal  portion  of  the  bone  consists  of  two  thin  processes, 
the  orbital  plates,  which  form  the  roof  of  the  orbits,,  and  of  an  inter- 
vening notch  which  lodges  the  ethmoid  bone,  and  is  called  the  ethmoidal 
fissure.  The  edges  of  the  ethmoidal  fissure  are  hollowed  into  cavities, 
which,  by  their  union  with  the  ethmoid  bone,  complete  the  ethmoidal 
cells ;  and,  crossing  these  edges  transversely,  are  two  small  grooves, 
sometimes  canals,  which  open  into  the  orbit  by  the  anterior  and  posterior 
ethmoidal  foramina.  At  the  anterior  termination  of  these  edges  are 
the  irregular  openings  which  lead  into  the  frontal  sinuses;  and  be- 


tireen  tbe  two  inlemal  aognlai  proceueB,  is  a  rough  eicavation  which 
receives  the  nasal  bonea,  and  a  prajecting  procew,  the  naaal  ipou. 
Upon  each  orbital  plate,  inunedialely  beneath  the  external  itngukr 
process,  i>  a  shallow  depreuion  which  lodges  the  [schrf mal  gland ; 


and  beneath  the  internal  angular  process  a  small  pit,  sometimeB  a 
tubercle  to  which  the  cartjl^inoUB  pulley  of  the  BUpenor  oblique 
muscle  IB  Attached. 

Inlemal  Saifiice. — Along  the  middle  line  of  this  BUriace  is  a 
ffroovfd  ridgti  the  edgeB  of  the  ridge  giving  attachment  to  the  faLc 
cerebri  and  the  groove  lodging  the  superioT  longitudinal  atnus.  At  the 
cammencement  of  the  ridge  is  an  opening,  sometimes  completed  bj 
the  ethmoid  bone,  the  foramen  ateitm.  This  opening  lodges  a  process 
of  the  duiB  rnater,  and  occasionally  gives  passage  to  a  small  vein  which 
communicates  vith  the  nasal  veins.  On  each  side  of  the  vertical  ridge 
are  some  slight  depresuons  which  lodge  the  glandule  Pscchiom,  and 
on  the  oibilal  plates  a  number  of  irregular  pits  called  digilal  /oma, 

•  The  tiCenul  nubnof  the  frontal  bone,  I.  The  silustlDn  of  Uie  frontal 
ridKC-     4.  The  eitemil  nagulmF  procest.     A.  lip  mienul  BDffnisr  proeess. 

-'^- —     7.  Hie  null  tubenwitf  I  the  swelling  inHuid  this  pniul  denotes  the 


■  part  gf  the  le 


MFmlrid^ 


nhich  cnneapond  vith  the  coDTolu^ons  of  the  uil«iIor  lobei  of  the 
cerebram.  The  tuperibr  bonUr  is  chick  and  MiDagl;  Kitated,  bevdr 
led  St  the  expense  of  the  inlemal  table  in  the  middle,  where  it  read 


bones.  The  infirior  border  is  ihia^  irregular,  and  fr^nomouB,  and 
articulates  with  the  sphenoid  bone. 

VfceiopTneni. — B7  iieo  centres,  one  for  each  lateral  half.  Oesilica- 
tion  begins  in  the  orbital  arches,  somewhat  before  the  vertebia^.  The 
tvo  pieces  ace  eepaiste  at  birth,  and  unite  by  suture  during  the  first 
year,  the  suture  sometimes  remaining  permanent  ihrougti  life.  The 
frontal  sinuses  make  their  appearance  during  the  first  year,  and  increase 
in  size  nntU  old  age. 

*  The  internsl  Bur&ce  of  Att  froDUil  bone  [  the  bone  »  nised  in  nieh  ■  mu- 
DCTM  to  show tlie oibito-DBul portion.  J.  The  grooved  ndn  for  the  LDdg- 
meat  of  the  iuperior  loi^CudiiiHj  •iniu  uid  attbi^meDt  of  the  FhIi.  3.  Tu 
foruoen  ctecuta.    3-  The  mperior  or  coronsl  border  of  die  bone ;  the  figure  is 

*.  Hie  inferior  border  of  Ok  bene.    t.  The  orbitidplate  of  the  left  side.    0. 


through  the  elhin. 

3id>lliuure.    7.  Theuiterio, 

:".'K,"i 

dhmoidJ  fim- 

:  ii  seen  leuling  into  its  canal 

SDine.    a.  The 

the  atemd  Lg^  proce« 

■  (19)  for  the  lufiiTmsl  glud. 

1».  Thedepreuloi 

1  (or  the  puUej  of  the  .uperi 

:;rs;.r: 

cle  of  the  eje  1 

ilrftrfHSminberi.  the. 

>lch,  and  to  in 

right  tbeinl^rnia, 

ugulu  ^oeeM.    11.  The  o| 

jeniog  leniiiig 

into  the  fioatal 

AUachmeni  of  matdtt.^To  Itco  pairs;  comigalDC  snpereilii,  and 
temporaL 

TekfoiuL  Bone. — The  tempoiBl  bone  it  uluated  at  the  iide  and 
base  of  the  skuil,  and  is  divisible  into  a  Bqnunoiu,  maitoid,  aod 
pecious  portion. 

The  i^sonioH  portioa,  forming  the  Bnlerior  pait  of  the  bone, 
is  thin,  tianBlucent,  and  eontains  no  diploe.  Upon  its  external 
lur/iKe  it  is  smooth,  to  give  attachment  to  the  fleshy  fibres  of  the 
temporaJ  musclct  and  has  projecting  from  it  an  arched  aad  length- 


ened process,  the  ijyoma.  Near  the  commencement  of  the  lygoma 
npon  its  lower  border,  is  a  projection  called  the  tabenie,  to  which 
is  attached  the  external  latend  i^ament  of  the  lower  Jaw,  and 

'  The  citenisl  gurfsa  of  the  temponi  bone  of  Uie  left  gid«.  I .  Tbt  aqiis- 
moas  ponion.  1.  Hie  nuitoid  pottioii.  a.  The  citRmitr  of  the  petrous  par- 
tioD.  4.  Hie  s^goms.  B.  lodiotes  the  tubercle  id  (lie  tynms,  snd  st  the 
Hme  time  Its  snterior  root  turaiiis  invuds  to  form  the  emmcntts  udcolsiiB. 
6.  'ne  superior  root  of  the  snoms,  forming  the  posterior  psrt  of  the  temponi 
lidgc.  7.  The  BdJiOE  root  rf  Uk  sjgoms  tgmiiisriiig  sbraptlj  st  the  gtenOid 
tsmn.  B.  The  mitrid  tsnrani.  9.  IV  meatus  saditoiiiu  emmns,  snr- 
roanded  hr  the  prooBsus  suditoriui.  tO.  'na  d^sstric  fosss,  sitosted  imme- 
£■1^  tolbefanier  nde  of  (1)  tbemsst^  pioceH.  ii.  "Hh  s^liddnmeen. 
11.  liieTsginsl  process.    t».  Hk  ^amd  or  Glsserisn  fisiDe;  tiu  Leadrng 

U.  "Hie  openiDg  ud  psrt  of  the  groore  flu  tha  EDStscbisu  tube- 
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continued  horizontally  inwards  from  the  tubercle  a  rounded  emi- 
nence, the  eminentia  artictdaris.  The  process  of  bone  which  is 
continued  from  the  tubercle  of  the  zygoma  into  the  eminentia  artico- 
laris  is  the  inferior  root  of  the  zygoma.  The  superior  root  is  con- 
tinued upwards  from  the  upper  border  of  the  zygoma,  and  forms  the 
posterior  part  of  the  temporal  ridge,  serving  by  its  projection  to  mark 
the  division  of  the  squamous  from  the  mastoid  portion  of  the  bone  ; 
and  the  middle  root  is  continued  directly  backwards,  and  terminates 
abruptly  at  a  narrow  fissure,  the  fissura  Glafieri.  The  internal  swr- 
face  of  the  squamous  portion  is  marked  by  several  shallow  fossae, 
which  correspond  with  the  convolutions  of  the  cerebrum,  and  by  a 
furrow  for  the  posterior  branch  of  the  arteria  meningea  media.  The 
superior^  or  squamous  border^  is  very  thin,  and  bevelled  at  the  expense 
of  the  inner  surj^e,  so  as  to  overlap  the  lower  and  arched  border  of 
the  parietal  bone.  The  inferior  border  is  thick  and  dentated  to  arti- 
culate with  the  spinous  process  of  the  sphenoid  bone. 

The  Mastoid  portion  forms  the  posterior  part  of  the  bone  ;  it  is 
thick,  and  hollowed  between  its  tables  into  a  loose  and  cellular  diploe. 
Upon  its  external  surface  it  is  rough  for  the  attachment  of  muscles, 
and  contrasts  strongly  with  the  smooth  and  po|ished-Iike  surface  of  the 
squamous  portion  ;  every  part  of  this  surface  is  pierced  by  small  fora- 
mina, which  give  passage  to  minute  arteries  and  veins  ;  one  of  these 
openings,  oblique  in  its  direction,  of  large  size,  and  situated  near  the 
posterior  border  of  the  bone,  the  mastoid  foramen^  transmits  a  vein  to 
the  lateral  sinus.     This  foramen  is  not  unfrequently  situated  in  the 
occipital  bone.     The  inferior  part  of  this  portion  is  round  and  ex- 
panded, the   mastoid  process^  and   excavated  in    its    interior   into 
numerous  cells,  which  form  a  part  of  the  organ  of  hearing.     In  front 
of  the  mastoid  process,  and  between  the  superior  and  middle  roots  of 
the  zygoma,  is  th&large  oval  opening  of  the  m£atus  auditorius  esetemus^ 
surrounded  by  a  rough  lip,  the  processus  auditorius.     Directly  ito  the 
inner  side,  and  partly  concealed  by  the  mastoid  process,  is  a  deep 
groove,  the  digastric  fossa ;  and  a  little  more  internally  the  occipital 
groove^  which  lodges  the  occipital  artery.     Upon  its  internal  surface 
the  mastoid  portion  presents  a  broad  and  shallow  groove   (fossa 
s^moidea)   for  the    lateral  sinus,  and  terminating  in  this  groove 
the  internal  opening  of  the  mastoid  foramen.     The  superior  border 
of  the  mastoid  portion  is  dentated  ;  and  its  posterior  border  thick 
and  less  serrated  for  articulation  with  the  inferior  border  of  the 
occipital  bone. 

The  meatus  auditorius  extemus  is  a  slightly  curved  canal,  somewhat 
more  than  half  an  inch  in  length,  longer  along  its  lower  than  its  upper 
wall,  and  directed  obliquely  inwards  and  forwards.  The  canal  i» 
narrower  at  the  middle  than  at  each  extremity,  is  broadest  in  its 
horizontal  diameter,  and  terminates  upon  the  outer  wall  of  the  tympa- 
num by  an  abrupt  oval  border.  Within  the  margin  of  this  border  ia 
a  groove  for  the  insertion  of  the  membrana  tympani. 

The  Petrous  portion  of  the  temporal  bone  is  named  from  its  extreme 
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hudneu  and  denuiy.  It  U  a  Uiree-aidcd  pyismid,  projecting  hori- 
loatally  focwardi  iato  the  bsK  of  the  ikull,  the  baifl  beinK  applied 
Bgainat  the  iutemal  ml&ce  of  th«  •quamoui  and  mutoid  portion!,  and 
the  apei  being  received  into  the  trungular  interval  between  the  ipi- 
neut  proceu  of  the  sphenoid  and  the  haiilar  proceu  of  (he  occipital 
bone.  For  conyenience  of  description  it  is  diTisible  into  three  iiu- 
bcea — anterior,  poBtehor,i and  basilar;  and  three  bordera — «iperiot| 


of  the  middle  fosia  of  the  i 


S  fori 


jection  of  the  perpendicular  i 


ircular  canal ;  next,  a  gnwve  lead- 


TegnJar  oblique   opening,   the   Halm  Falltqiii,   for 


iroial     branch    of    ihe 


lefon 


.h  Ihe  I 


ceding,  for  the  passage 
of  the  iiernis  pctroaaa 
aaperticialit  minor,  a 
bmnch  of  Jocobson's 
nerre ;  and  lastly,  a 
large  foramen  near  the 
apex  of  the  bone,  Ihe 
■       •       iftbecaro- 


The  potterior  imfaee 
tonna  the  front  boun- 
dary «f  the  posterior 
tatti  of  the  baie  of  the 

*  1^  left  temposl  bone,  v 


ikull ;  near  its  middle  is  the  oblique  ei 


UDgemmcdu.    A.  Tbe  bevtlkd 


tat  pcirou'  *-; 


elheaimSerilM^iiiil^ 


m7l^  Tti 


Ihe  DpGDinff  of  tbe  Bijiueductua 
\  the  huxis  lunina  which  ov?rJi« 
1.  The  .tjLoid  prwcsj.     IJ.  The 

IB  formB  part  of  Ibc  ju^lmr  foAiBL, 
giiti  origin  to  the  levator  palaci 
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of  the  meatus  auditoritis  intemus.  Above  the  meatus  auditorius  in- 
temus  is  a  small  oblique  fissure,  and  a  minute  foramen ;  the  former 
lodges  a  process  of  the  dura  mater,  and  the  foramen  gives  passage  to  a 
small  vein.  Further  outwards,  towards  the  mastoid  portion  of  the 
bone,  is  a  small  slit,  ahnost  hidden  by  a  thin  plate  of  bone  ;  this  is  the 
aqiuBdudus  vestibtdi,  and  transmits  a  small  artery  and  vein  of  the  ves- 
tibule and  a  process  of  dura  mater.  Below  the  meatus,  and  partly 
concealed  by  the  margin  of  the  posterior  border  of  the  bone,  is  the 
aquaductiis  cochleiB,  through  which  passes  a  vein  from  the  cochlea  to 
the  internal  jugular  vein,  and  a  process  of  dura  mater. 

The  meatus  auditorius  intemus  is  about  one^third  of  an  inch  in 
depth,  and  pursues  a  slightly  oblique  course  in  relation  to  the  petrous 
portion  of  the  temporal  bone,  but  a  course  directly  outwards  in 
relation  to  the  cranium.  At  the  bottom  of  the  meatus,  and  upon  its 
anterior  aspect,  is  a  reniform  fossa,  the  concave  border  of  which 
is  directed  towards  the  entrance  of  the  meatus.  The  reniform  fossa 
is  divided  into  an  upper  and  lower  compartment  by  a  sharp  ridge, 
which  is  prolonged  for  some  distance  upon  the  anterior  wall  of  the 
meatus  and  sometimes  as  far  as  its  aperture  ;  in  either  case  it  marks 
the  situation  of  the  two  nerves,  facial  and  auditory,  which  constitute 
the  seventh  pair,  and  enter  the  meatus.  Along  the  convexity  of  the 
reniform  fossa,  and  arranged  in  a  curved  line  from  above  downwards, 
are  four  of  five  openings,  the  two  upper  ones  being  the  lai^st,  and 
occupying  the  superior  compartment  of  the  reniform  fossa,  and  the 
two  or  three  inferior  ones,  smaller  than  the  upper,  the  inferior  com- 
partment. Behind  the  latter,  at  the  distance  of  a  line  and  a  half^and 
on  the  posterior  wall  of  the  meatus  is  a  cluster  of  three  or  four  oblique 
openings,  two  of  which  are  minute.  The  inferior  and  larger  com- 
partment of  the  reniform  fossa  presents  a  well-marked  spiral  groove, 
which  commences  on  the  convex  border  of  the  fossa,  immediately  below 
the  line  of  openings  above  described,  and,  sweeping  round  the  con- 
vexity of  the  inferior  compartment,  and  becoming  deeper  as  it  proceeds, 
terminates  by  a  small  round  aperture  in  the  centre  of  the  spire.  The 
uppermost  of  the  openings  of  the  reniform  fossa  is  the  aperture  of  the 
aquaeductus  Fallopii  and  gives  passage  to  the  facial  nerve.  The  rest 
are  cul  de  sacs,  pierced  at  the  bottom  by  a  number  of  minute  foramina 
for  the  passage  of  filaments  of  the  vestibular  nerve,  while  the  cluster 
of  three  openings  on  the  posterior  wall  of  the  meatus  are  intended  for 
single  filaments  of  the  same  nerve.  The  spiral  groove  corresponds 
with  the  base  of  the  cochlea,  and  being  pierced  by  a  number  of 
minute  foramina  for  filaments  of  the  cochlear  nerve,  is  named  tradus 
spiralis  /oraminulentus.  The  opening  in  the  centre  of  the  spiral  im- 
pression leads  into  a  canal  which  occupies  the  central  axis  of  the 
modiolus,  and  is  thence  called  tubidus  ceniralis  modioli. 

The. basilar  surface  is  rough  and  irregular,  and  enters  into  the 
formation  of  the  under  surface  of  the  base  of  the  skull.  Projecting 
downwards,  near  its  middle,  is  a  long  sharp  spine,  the  styloid  process^ 
occasionally  connected  with  the  bone  only  by  cartilage  and  lost  during 
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tion,  pardcularly  in  the  young  subject.  At  the  base  of  this 
is  a  rough  sheath-like  ridge,  into  which  the  styloid  process 
implanted,  the  vaginal  process.  In  front  of  the  vaginal  pro- 
a  broad  triangular  depression,  the  glenoid  fosaa^  bounded  in 
f  the  eminentia  articularis,  behind  by  the  vaginal  process,  and 
illy  by  the  rough  lip  of  the  processus  auditorius. 

Fig.  19.* 


}  fossa  is  divided  transversely  by  the  glenoid  fissure  (fissura 
)  which  lodges  the  extremity  of  the  processus  gracilis  of  the 
I,  and  transmits  the  laxator  tympani  muscle,  chorda  tympani 
ind  anterior  tympanic  artery.  The  sur£Eice  of  the  fossa  in  front 
fissure  is  smooth,  to  articulate  with  the  condyle  of  the  lower 
nd  that  behind  the  fissure  is  rough,  for  the  reception  of  a  part  of 
otid  gland.  At  the  extremity  of  the  inner  angle  of  the  glenoid 
\  the  foramen  of  the  Eustachian  tube ;  and  separated  from  it 
hin  lamella  of  bone,  called  processus  cochleari/ormis^  a  small 
>r  the  transmission  of  the  tensor  tympani  muscle*  Directly  be- 
ad at  the  root  of  the  styloid  process,  is  the  sfylo-mastoid  foror 
le  opening  of  exit  to  the  facial  nerve,  and  of  entrance  to  the 
astoid  artery.     Nearer  to  the  apex  of  the  bone  is  a  large  oval 

nie  renifonn  fossa  of  the  meatus  auditorius  intemus ;  right  temporal 
I .  The  ridge  dividing  the  renifonn  fossa  into  two  compartments.  2. 
oing  of  the  aquseductus  Fallopii.  The  openings  following  that  of  the 
stUB  Fallopii  in  a  cunred  direction  require  no  r«erence.  3.  The  duster 
or  four  oblique  openings  on  the  posterior  wall  of  the  meatus.  4.  Tlie 
grooved  base  of  the  codilea. 

section  of  the  temporal  bone,  right  side,  shewing  the  cunred  direction 
jeatus  auditorius  extemus.  1.  The  edge  of  the  processus  auditorius. 
(Toove  into  wluch  the  membrana  tympani  is  inserted.  The  obliquity  of 
from  2  to  3  indicates  the  oblique  termination  of  the  meatus,  and  the 
snt  oblique  direction  of  the  membrana  tympani.  4,  4.  The  cavity  of 
Mnum.  5.  The  opening  of  the  Eustachian  tube.  6.  Part  df  the  aquse- 
i'aUopii.  7.  Part  of  the  carotid  canal, 
e  annuluB  membraa»  tympani  or  tympanic  bone  of  the  foetal  skuD  ; 
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opening,  the  carotid  foramen^  the  commencement  of  the  carotid  canal, 
which  lodges  the  internal  carotid  artery  and  the  carotid  plexus.  And 
between  the  stylo-mastoid  and  carotid  foramen,  in  the  posterior  border, 
is  an  irregular  excavation  forming  part  of  the  jugular  fossa  for  the 
commencement  of  the  internal  jugular  vein.  The  proportion  of  the 
jugular  fossa  formed  by  the  petrous  portion  of  the  temporal  bone  is 
very  different  in  different  bones ;  but  in  all,  the  fossa  presents  a  vertical 
ridge  to  its  inner  side,  which  cuts  off  a  small  portion  from  the  rest. 
The  upper  part  of  this  ridge  forms  a  spinous  projection,  which  is 
called  the  jugular  process,  the  groove  to  the  inner  side  of  the  ridge 
lodges  the  eighth  pair  of  nerves,  and  the  lower  part  of  the  ridge  is  the 
septum  of  division  between  the  jugular  fossa  and  the  carotid  foramen. 
Upon  this  portion  of  the  ridge  near  the  posterior  mai^n  of  the  carotid 
foramen  is  a  small  opening  leading  into  a  canal,  which  transmits  the 
tympanic  branch  of  the  glossopharyngeal  nerve  (Jacobson^s  nerve). 
Between  the  jugular  fossa  and  the  stylo-mastoid  foramen  is  another 
small  opening  leading  into  the  canal  for  the  passage  of  the  tympanic 
branch  of  the  pneumogastric  nerve. 

Borders. — The  superior  border  is  sharp,  and  gives  attachment  to  the 
tentorium  cerebelli.  It  is  grooved  for  the  superior  petrosal  sinus,  and 
near  its  extremity  is  marked  by  a  smooth  notch  upon  which  reclines 
the  fifth  nerve. 

The  anterior  border  is  grooved  for  the  Eustachian  tube,  and  forms 
the  posterior  boundary  of  the  foramen  lacerum  basis  cranii  ;  by  its 
sharp  extremity  it  gives  attachment  to  the  tensor  tympani  and  levator 
palati  muscles.  The  posterior  border  is  grooved  for  the  inferior  petro- 
sal sinus,  and  excavated  for  the  jugular  fossa;  it  forms  the  anterior 
boundary  of  the  foramen  lacerum  posterius. 

Development, — Bjjive  centres  ;  one  for  the  squamous  portion,  one 
for  the  mastoid  process,  one  for  the  petrous  portion,  one  for  the  audi- 
tory process,  which  in  the  foetus  is  a  mere  bony  ring,  incomplete  supe- 
riorly, and  serving  for  the  attachment  of  the  membrana  tympani, 
annulus  membrajuB  tympani ;  and  one  for  the  styloid  process.  Ossifi- 
cation occurs  in  these  pieces  in  the  following  order :  in  the  squamous 
portion  immediately  after  the  vertebrae,  then  in  the  petrous,  tympanic, 
mastoid,  and  styloid.  The  tympanic  ring  is  united  by  its  extremities 
to  the  squamous  portion  during  the  last  month  of  intrauterine  life ;  the 
squamous,  petrous  and  mastoid  portions  are  consolidated  during  the 
first  year:  and  the  styloid  some  years  after  birth.  It  not  unfirequently 
happens  that  the  latter  remains  permanently  separate,  or  is  prolonged  by 
a  series  of  pieces  to  the  os  hyoides,  and  so  completes  the  hyoid  arch. 
The  subsequent  changes  in  the  bone  are  the  increase  of  size  of  the 
glenoid  fossa,  the  growth  of  the  meatus  auditorius  extemus,  the  level- 
ling of  the  surfaces  of  the  petrous  portion  and  the  development  of 
mastoid  cells.  Traces  of  the  union  of  the  petrous  with  the  squamous 
portion  of  the  bone  are  usually  perceptible  in  the  adult. 

Artictdations. — With  five  bones ;  occipital,  parietal,  sphenoid,  in- 
ferior maxillary  and  malar. 
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AUaehment  of  Muscles. — To  fourteen ;  by  the  squamous  portion, 
to  the  temporal ;  by  the  zygoma,  to  the  masseter ;  by  the  mastoid  poi^ 
tion,  to  the  occipito-front^s,  splenius  capitis,  stemo-mastoid,  trachelo- 
mastoid,  digastricus  and  retrahens  aurem ;  by  the  styloid  process,  to 
the  stylo-pharyngeus,  stylo-hyoideus,  stylo-glossus,  and  two  ligaments, 
the  stylo-hyoid  and  stylo-maxillary ;  and  by  the  petrous  portion,  to 
the  levator  palati,  tensor  tympani,  and  stapedius. 

Sphenoid  Bone. — The  sphenoid  {v^nv^  a  wedge)  is  an  irregular 
bone  sitnated  at  the  base  of  the  skull,  wedged  between  the  other  bones 
of  the  cranium,  and  entering  into  the  formation  both  of  the  cranium 
and  fitce.  It  bears  some  resemblance  in  form  to  a  bat  with  its  wings 
extended,  and  is  divisible  into  body,  wings,  and  processes. 

The  body  forms  the  central  mass  of  the  bone,  from  which  the  wings 
and  processes  are  projected.  From  the  upper  and  anterior  part  of  the 
body  extend  on  each  side  two  small  triangidar  plates, — the  lesser  wings; 
frmn  either  side  and  expanding  laterally  are  the  greater  wings ;  pro- 
ceeding backwards  from  the  base  of  the  greater  wings,  the  spinous 
processes,  and  downwards,  the  pterygoid  processes. 

The  body  presents  for  examination  a  superior  or  cerebral  surface,  an 
antero-inferior  surface,  and  a  posterior  surface. 

Superior  Surface, — At  the  anterior  extremity  of  this  surface  is  a 
anall  projecting  plate,  the  ethmoidal  spine^  and  spreading  out  on 
other  side  the  lesser  wings.  Behind  the  ethmoidal  spine  in  the 
middle  line  is  a  rounded  elevation,  the  olivary  process^  which  supports 
the  commissure  of  the  optic  nerves,  and  on  either  side  of  the  posterior 
Buigin  of  this  process  is  a  tubercle,  the  middle  clinoid  process,  Pass- 
ii^  oatwards  and  forwards  from  the  olivary  process,  are  the  optic 
foramma^  which  transmit  the  optic  nerves  and  ophthalmic  arteries. 
Behind  the  optic  foramina  are  two  sharp  tubercles,  the  anterior  clinoid 
proeesaes^  which  are  the  inner  terminations  of  the  lesser  wings.  Be- 
neath these  processes,  on  the  sides  of  the  olivary  process,  are  two 
depressions*  for  the  last  turn  of  the  internal  carotid  arteries.  Behind 
the  olivary  process  is  the  sdla  turcica  (ephippium),  the  deep  fossa 
which  lodges  the  pituitary  gland  and  circular  sinus ;  behind  and  some- 
what overhanging  the  sella  turcica,  is  a  broad  rough  plate  (dorsum 
e^ppii),  bounded  at  each  angle  by  a  tubercle,  the  posterior  clinoid 
processes ;  and  behind  this  plate  an  inclining  surfisice  (clivus  Blumen- 
hadiii),  which  is  continuous  with  the  basilar  process  of  the  occipital 
bone.  On  either  side  of  the  sella  turcica  is  a  broad  groove  {carotid) 
whidi  lodges  the  internal  carotid  artery,  the  cavernous  sinus,  and  the 
Qtbital  nerves.  Immediately  external  to  this  groove,  at  the  junction 
erf  the  greater  wings  with  the  body,  are  four  foramina :  the  first  is  a 
broad  interval,  the  sphenoidal  fissure^  which  separates  the  greater  and 
kflser  wings,  and  transmits  the  third,  fourth,  the  three  branches  of  the 

*  These  depressions  are  occasionally,  as  in  a  skull  before  me,  converted  into 
foramina  by  tne  extension  of  a  short  wmj  pillar  from  the  middle  to  the  anterior 
clinoid  process. 


ophthalmic  diviiion  of  the  iinh  and  the  liilh  nen-et.  and  the  ophthal- 
mic vein.  Behind  and  beneath  this  fienire  is  the  foramen  rotaadm 
for  the  superior  maxillary  nerve  ;  and  still  fanhei  back,  in  the  baK  of 
the  gpinoiu  pioceu,  the  J^roinfli  otaU  far  the  inierior  maiillaiy  nerve, 


arleria  meningea  parva,  and  nemia  petroaaa  Buperficialia  minor.  Be- 
hind the  foramen  ovale,  near  the  apei  of  the  epinoua  proccBS,  ia  the 
foramen  spinoeum  for  the  arleria  meningea  media. 

Upon  the  outero-infetior  tarfaee  of  the  sphenoid  is  a  long  flattened 
spine  or  crest,  the  superior  part  of  which,  cr^cj  sphettotdaiia^  articulates 
with  llie  central  lamella  of  the  ethmoid,  while  the  inferior  part  longer 
Hnd  sharper,  the  raitram  aphen/MaU,  is  intended  to  be  inserted  into 
the  sheath  formed  by  the  upper  border  of  the  vomer.  On  either  side 
of  the  crista  ephenaidalis  is  an  irregular  opening  leading  into  the 

*  The  Bupenor  or  cerebTSl  surface  of  the  Hphenoid  boat.    1 .  The  proHHUf 

The  cerebri]  siirfaee  of  the  Rmterwin^  of  the  same  Hide.  fi.  "Hie  flpinoiu 
prDceu.  fl.  The  extremity  of  the  pterygoid  process  of  the  same  side,  prcgectuf 
do^nvards  from  the  imder  ■urfsce  of  the  body  of  the  bone-  ?.  The  FbraDvo 
opticum.    8-  The  anterior  elinoid  proeess,    g.  The  groore  b;  the  side  of  Uh 

front  of  theRgure  are  the  middle  clmcid  processes,   u,  Ilie  posterior  boondaiy 

The  foramen  rotundiim.     rs.  The  foramen  ovale.     16.  ^e  fbrunen  spinonun. 

temporal  bone.  The  po*tenor  ertremity  of  the  VLdisD  cuiaj  lerojuiateH  ■[  this 
angle.  18.  The  spme  of  the  spinoua  process ;  It  aaklrds  attachment  to  thein- 
temsl  lateral  ligament  of  the  Inwer  jaw.  ig.  The  border  of  the  Krtater  wing 
and  spinous  process,  vhicb  articulates  with  the  anterior  part  of  the  squamous 


Bphenoidal  cella.  The  sphenoidal  cells,  which  are  sbsent  ia  the  young 
Bubjecl,  Bie  dirided  by  a  median  septum  which  is  continuous  with  ths 
iriata,  and  are  psTtially  closed  by  two  thin  plal«B  of  bone  (frequently 
broken  away),  the  rphamidal  iprmgg  ionM.  On  each  side  of  the  sphe- 
naidal  cells  are  the  onlleta  of  the  optic  foramina,  sphenoidal  lisnirea, 
and  foramina  mtunda,  the  I«»er  and  greater  wings ;  and  below,  the 
pterygoid  processes.  Upon  the  nnder  sartace  irf  the  body  are  two 
,hi^  „!,.„  -r  V —  /  —  ^jj,^  vagiaaies)  proceeding  from  the  bs  * 
each  side  and  intended  for  articulation 
On  each  of  these  plates,  close  to  the  n 


the  pterygoid  process,  Is  a  groove  (sometimes  a  complete  canal)  con- 
verted into  a  canal  by  the  jralate  bone,  the  pleri/ffu-palaiijie  canal  for 
the  pteiygo-palaline  artery  i  and  traversing  the  roots  of  the  pterygoid 
processes  at  their  union  with  the  body  of  the  bone  are  the  two  ptay- 
gold  or  Vidiaa  canals  which  give  passage  to  the  Vidian  neive  and 
artery  at  each  ude. 

The  potUrior  larfaee  Is  flat  and  rough,  and  articulates  with  the 
basilar  process  of  the  occipital  bone.  In  the  adnlt,  this  union  is  usually 
completed  by  bone;  from  which  circumstance  the  sphenoid,  in  con- 
junction with  the  occipital,  is  described  by  Soemmering  and  Meckel 
aa  s  single  bone,  under  the  name  of  ipfleno-oceipiloi     The  posterior 

*  The  sotera-inferior  view  of  the  ipheDciil  bane.  I.  The  ethmind  (pine. 
H.  The  roatnuQ,  S.  Tbe  vphenoidsl  ipon^  bone,  pArll;  doting  the  left  open- 
ing of  the  sphDDoidsl  cella.    1.  The  levsrr  ning.     A.  The  foruneii  opticuu 

men  rotuDdum.  t.  The  orbitsl  lurfsce  of  the  grestcr  wing,  9.  Il>  lemponl 
surikce.  10.  The  pterygoid  Tidge.  II.  Tbe  pteFFgo-paJBtine  CBOsl.  13-  Tile 
fonmen  of  entnace  to  the  Vidum  cuui-  13.  The  mtemsl  pteirgi^d  pUte. 
H.  The  himulsr  promM.  IS.  TheeitenuJ  ptttreoiil  plate.  IG  The  fors- 
neo  spmouun-  17.  The  forsmen  ovale-  IS.  The  eitremlty  of  the  apinoos 
proceu  of  the  spheiioid. 
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surface  is  continuous  on  each  side  with  the  spinous  process,  and  at  the 
angle  of  union  is  the  termination  of  the  Vidian  canaL 

The  lesser  wings  (processes  of  Ingrassias)  are  thin  and  triangular, 
the  base  being  attached  to  the  upper  and  anterior  part  of  the  body  of 
the  sphenoid,  and  the  apex  extended  outwards,  and  terminating  in  an 
acute  point.  The  anterior  border  is  irregularly  serrated,  the  posterior 
being  free  and  rounded  and  received  into  the  fissure  of  Sylvius  of  the 
cerebrum.  The  inner  extremity  of  this  border  is  the  anterior  clinoid 
process,  which  is  supported  by  a  short  pillar  of  bone,  giving  attach- 
ment to  a  part  of  the  common  tendon  of  the  muscles  of  the  orbit. 
The  lesser  wing  forms  the  posterior  part  of  the  roof  of  the  orbit,  and  its 
base  is  traversed  by  the  optic  foramen. 

The  greaier  wings  present  three  surfaces;  a  superior  or  cerebral, 
which  forms  part  of  the  middle  fossa  of  the  base  of  the  skull,  an  ante- 
rior surface  which  assists  in  forming  the  outer  wall  of  the  orbit,  and  an 
external  surface  divided  into  two  parts  by  the  pterygoid  ridge.  The 
superior  part  of  the  external  surfEice  enters  into  the  formation  of  the 
temporal  fossa,  and  the  inferior  portion  forms  part  of  the  zygomatic 
fossa.  The  pterygoid  ridge,  dividing  the  two,  gives  attachment  to  the 
upper  origin  of  the  pterygoideus  extemus  muscle. 

The  spinous  processes  project  backwards  at  each  side  firom  the  base 
of  the  greater  wings  of  the  sphenoid,  and  are  received  into  the  angu- 
lar intervals  between  the  squamous  and  petrous  portions  of  the  tem- 
poral bones.  Piercing  the  base  of  each  process  is  a  large  oval  opening, 
the  foramen  ovale ;  nearer  its  apex  a  smaller  opening,  the  foramen 
spinosum;  and  extending  downwards  from  the  apex  a  short  spine, 
which  gives  attachment  to  the  internal  lateral  ligament  of  the  lower 
jaw  and  to  the  laxator  tympani  muscle.  The  external  border  of  the 
spinous  process  is  rough,  to  articulate  with  the  lower  border  of  the 
squamous  portion  of  the  temporal  bone ;  the  internal  forms  the  ante- 
rior boundary  of  the  foramen  lacerum  basis  cranii,  and  is  somewhat 
grooved  for  the  reception  of  the  Eustachian  tube. 

The  pterygoid  processes  descend  perpendicularly  from  the  base  of 
the  greater  wings,  and  form  in  the  articulated  skull  the  lateral  boun- 
daries of  the  posterior  nares.  Each  process  consists  of  an  external 
and  internal  plate,  and  an  anterior  sur&ce.  The  external  plate  is 
broad  and  thin,  giving  attachment,  by  its  external  surface,  to  the  ex- 
ternal pter}'goid  muscle,  and  by  its  internal  surface  to  the  internal 
pterygoid.  This  plate  is  sometimes  pierced  by  a  foramen,  which  is  not 
unfrequently  formed  by  a  process  of  communication  passing  between 
it  and  the  spinous  process.  The  internal  pterygoid  plate  is  long  and 
narrow,  and  terminated  at  its  extremity  by  a  curved  hook,  the  hamu' 
lar  process,  around  which  plays  the  tendon  of  the  tensor  palati  muscle. 
At  the  base  of  the  intemid  pterygoid  plate  is  a  small  oblong  depres- 
sion, the  scaphoid  fossa,  from  which  arises  the  circumflexus  or  tensor 
palati  muscle.  The  interval  between  the  two  pterygoid  plates  is  the 
pterygoid  fossa ;  and  the  two  plates  are  separated  inferiorly  by  an  an- 
gular notch  {palatine)  which  receives  the  tuberosity,  or  pterygoid 
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process^  of  the  palate  bone.  The  anterior  surface  of  the  pterygoid 
process  is  broad  near  its  base,  and  supports  Meckel's  ganglion.  The 
base  of  the  process  is  pierced  by  the  Vidian  canal. 

Deodoprnent. — By  twelve  centres  ;  four  for  the  body,  viz.  two  for 
its  anterior  (spheno-orbital),  and  two  for  its  posterior  part  (spheno- 
temporal)  ;  four  for  the  four  wings ;  two  for  the  internal  pterygoid 
plates,  and  two  for  the  sphenoidal  spongy  bones.  Ossification  com- 
mences in  the  various  pieces  of  the  sphenoid  in  the  following  order: — 
greater  alse,  at  about  the  same  time  with  the  other  bones  of  the 
cranium  ;  lesser  alae,  posterior  body,  at  the  end  of  the  second  month  ; 
anterior  body  at  the  end  of  the  third ;  internal  pterygoid  plate,  spongy 
bones,  between  the  period  of  birth  and  the  second  year.  Osseous 
union  occurs  first  between  the  centres  for  the  posterior  body,  and  at 
about  the  same  time  between  each  centre  of  the  anterior  body  and  its 
corresponding  (lesser)  ala ;  the  third  union  takes  place  between  the 
internal  pterygoid  plate  and  the  greater  ala  ;  the  fourth  between  the 
two  centres  of  the  anterior  body,  and  at  the  same  time  between  the 
anterior  and  posterior  body.  This  is  the  state  of  union  at  birth,  the 
bone  consisting  of  five  centres,  one  being  the  body  and  lesser  alae ; 
one  on  each  side,  the  great  ala  and  internal  pterygoid  plate  ;  and  the 
remaining  two  the  sphenoidal  spongy  bones.  The  greater  alae  unite 
with  the  body  during  the  first  year  ;  the  spongy  bones  after  puberty ; 
and  the  body  of  the  sphenoid  with  the  basilar  process  of  the  occipital 
between  eighteen  and  twenty-five. 

Articulations, — With  tuoelve  bones  ;  all  the  bones  of  the  head  and 
five  of  the  fJEice,  viz.  the  two  malar,  two  palate,  and  the  vomer. 

Attachment  of  Musdes, — To  twelve  pairs  ;  temporal,  external  ptery- 
goid, internal  pterygoid,  superior  constrictor,  tensor  palati,  laxator 
tympani,  levator  palpebrae,  obliquus  superior,  superior  rectus,  internal 
rectus,  infmor  rectus,  and  external  rectus. 

Ethmoid  Bonb. — The  ethmoid  (nifMt^  a  sieve)  is  a  square-shaped 
cellular  bone,  situated  between  the  two  orbits,  at  the  root  of  the  nose, 
and  perforated  upon  its  upper  surfiu;e  by  a  number  of  small  openings, 
fi^sa  which  peculiarity  it  has  received  its  name.  It  consists  of  a 
perpendicular  lamella  and  two  lateral  masses. 

The  perpendicular  lamella  is  a  thin  central  plate,  which  articulates 
with  the  vomer  and  cartilage  of  the  septum,  and  assists  in  forming 
the  septum  of  the  nose.  It  is  surmounted  superiorly  by  a  thick  and 
strong  process,  the  crista  galli,  which  projects  into  the  cavity  of 
the  skull,  and  gives  attachment  to  the  Mx  cerebri.  From  the  base  of 
the  anterior  border  of  this  process  there  project  forwards  two  small 
plates,  alar  processes,  which  are  received  into  corresponding  depress 
sions  in  the  firontal  bone,  and  often  complete  posteriorly  the  foramen 
coecum.  On  each  side  of  the  crista  galli,  upon  the  upper  sm&ce  of 
the  bone,  is  a  thin  and  grooved  plate  perforated  by  a  number  of  small 
openings,  the  cribriform  lamella,  which  supports  the  bulb  of  the 
olfiu;tory  nerve,  and  gives  passage  to  its  filaments,  and  to  the  nasal 


branch  of  the  ophtbalmic  Dene. 
In  ihe  grooTe  of  thia  lamella  ths 
foismina  pierce  the  bone  complele- 
Ij,  but  at  either  aide  tbey  are  the 
apertnrep  of  canaU,  which  nin  for 


the  cenUal  lamella,  inner  wall  of 
the  lateral  mau  and  spongy  bonea. 
The  opening  for  the  niual  nerre  is 
a  narrow  aUt  in  the  anterior  part  of 
of  the  cribrifbnn  lamella,  close  lo 
the  crista  gallL.  The  cribriform 
Irunella  sema  to  connect  the  la- 
liral  maaaea  with  the  perpendicn- 

The  laiertd  duum)  (labjrinthi) 
are  divietble  into  an  intenial  isd 
ice,  and  four  borders,  superior,  inferior,  anterior,  and 
lie  inUnial  tar/ace  ia  rough  and  slightl;  convex,  and 
forms  the  external  boundary  of  the  upper  part  of  the  nasal  fosaa^- 
Towaida  the  poaterior  border  of  thia  surface  is  a  narrow  horizontal 
lisaure,  the  laperior  meaiai  of  the  nose,  the  upper  niai^n  of  which  ia 
thin,  and  somewhat  curled  inwards  ;  hence  it  is  named  the  aaptrior 
lurUntOed  bone  (concha  superior).  Below  the  meatus  is  the  convei 
sur&ce  of  another  thin  plate,  which  is  curled  outwards,  and  forma  the 
lower  border  of  the  mass,  the  middle  turbumled  tone  (concha  media). 
The  exlemnl  surface  is  quadriiatcral  and  amoolh,  hence  it  is  named 
osfiamtm,  and,  from  its  thinness,  lamina  papyracea  ;  it  enters  into  the 
formatian  of  the  inner  wall  of  the  orbit. 

The  ntperior  border  is  irregular  and  cellular,  the  cells  being  com- 
pleted by  the  edges  of  the  ethmoidal  fissure  of  the  frontal  bone.  This 
border  ia  crossed  by  two  grooves,  sometimes  complete  canals,  opening 
into  the  orbit  by  the  anterior  and  posterior  ethmoidal  foismina.  The 
it^erioT  border  is  Ibtmed  intemallj-  by  the  lower  border  of  the  middle 
turbinated  bone,  and  eitemally  by  a  concave  irregular  fbesa,  the  upper 
boundary  of  the  middle  meatus.  The  anlerior  border  presenU  a 
number  of  incomplete  cells,  which  are  closed  by  the  superior  maiillarj 
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and  lachrymal  bone ;  and  the  posterior  border  is  irregularly  cellular, 
to  articulate  with  the  sphenoid  and  palate  bones. 

The  lateral  masses  are  composed  of  cells,  which  are  divided  by  a  thin 
partition  into  anterior  and  posterior  ethmoidal  cells.  The  anterior,  the 
most  nimierous,  communicate  with  the  firontal  sinuses,  and  open  by 
means  of  an  irregular  and  incomplete  tubular  canal,  the  in/undibulum, 
into  the  middle  meatus.  The  posterior  cells,  fewer  in  number,  open 
into  the  superior  meatus. 

JDevelopmefU, — By  three  centres ;  one  for  each  lateral  mass,  and  one 
for  the  perpendicular  lamella.  Ossification  commences  in  the  lateral 
masses  at  about  the  beginning  of  the  fifth  month,  appearing  first  in  the 
OS  planum  and  then  in  the  spongy  bones.  During  the  latter  half  of  the 
first  year  after  birth,  the  centrd  lamella  and  lamina  cribrosa  begin  to 
ossify,  and  are  united  to  the  lateral  masses  by  the  beginning  of  the 
second.  The  cells  of  the  ethmoid  are  developed  in  the  course  of  the 
fourth  and  fifth  year. 

Articulations, — With  thirteen  bones;  two  of  the  cranium, — the 
frontal  and  sphenoid ;  the  rest  of  the  face,  viz.  the  nasal,  superior 
maxillary,  lachrymal,  palate,  the  inferior  turbinated,  and  the  vomer. 

No  muscles  are  attached  to  this  bone. 

BONES   OF   THE    FACE. 

The  face  is  composed  of  fourteen  bones  ;  viz.  the 
Two  nasal.  Two  palate. 

Two  superior  maxillary.  Two  inferior  turbinated, 

Two  lachrymal,  Vomer. 

Two  malar.  Inferior  maxillary. 

Nasal  Bones. — The  nasal  (fig.  28)  are  two  small  quadrangular 
bones,  forming  by  their  union  the  bridge  and  base  of  the  nose.  Upon 
the  upper  suifgice  they  are  convex,  and  pierced  by  a  foramen  for  a 
small  artery ;  on  the  under  surface  they  are  somewhat  concave,  and 
marked  by  a  groove,  which  lodges  the  nasal  branch  of  the  ophthalmic 
nerve.  The  superior  border  is  narrow  and  thick,  the  inferior  broad, 
thin,  and  irregular. 

Development. — By  a  aif^  centre  for  each  bone,  the  first  ossific  de- 
position making  its  appearance  at  the  same  time  as  in  the  vertebrae. 

Articulations, — With  /our  bones;  frontal,  ethmoidal,  nasal,  and 
superior  maxillary. 

Attachment  of  Muscles, — It  has  in  relation  with  it  the  pyramidalis 
nasi,  and  compressor  nasi;  but  neither  of  these  muscles  is  inserted 
into  it. 

Superior  maxillary  bones. — The  superior  maxillary  are  the 
largest  bones  of  the  face,  with  the  exception  of  the  lower  jaw ;  they 
form,  by  their  union,  the  whole  of  the  upper  jaw,  and  assist  in  the 
construction  of  the  nose,  the  orbit,  the  cheek,  and  the  palate.  Each 
bone  is  divisible  into  a  body  and  four  processes. 


Tfae  body  it  trlanf^lttr  in  fhnn. 
and  hallowed  in  its  iiil«iioi  into 

illarr  (uttmm'  of  Highmore).  It 
presenla  for  ejamination  four  nir- 
bcfh,  eiMmBl  or  facial,  internal  or 
nasal,  pOBtchor  oi  zygomatic,  and 
eupenor  or  orbital. 

The  ej^lerwUi  or  faaal  mifactf 
fonni  the  anlerior  part  of  the  bone ; 
It  i>  inegnluly  concave,  and  pfe- 
lenti  a  deep  depreeaion  toward*  iU 
centre,  the  ammfiaia,  which  givei 
attachment  to  two  mDBcle>,  tlie  oin- 
pnmor  nasi  and  Ictiator  anffuli  orii. 
Immediately  aboie  this  totsa  is  the 
infra  orbUat  /oramm,  the  tennina- 
'-  '  tiDn  of  the  in&a-orbital  canal,  tiaoB- 
milting  the  Buperior  inBiilkrjiierre, 
'bilal  artery;  and  above  the  infra-orbital  foiBinen,  the 
lower  margin  of  the  orbiC,  continuona  eitemallj  with  the  roogh  arti- 
cular surface  of  the  malar  process,  and  internally  with  a  thick  ascend- 
ing plate,  the  nasal  process.  Towards  the  middle  line  of  the  face  this 
surface  is  bounded  by  the  concave  border  of  the  opening  of  the  nose, 
which  is  projected  forwards  at  its  inferior  termination  into  a  sharp 
process,  forming,  with  a  Bimilar  process  of  the  opposite  bone,  the  na- 
aal  spine.  Beneath  the  nasal  spine,  and  above  the  two  superior 
incisor  teeth,  is  a  slight  depression,  the  inciaive,  or  mi/rH/ormJbtia, 
which  gives  origin  to  the  depressor  labii  superioris  abeque  nasi  muscle. 
The  myrtiform  fossa  is  divided  from  the  canine  fossa  by  a  perpen- 
dicular ridge,  corresponding  with  the  direction  of  the  root  of  the  canine 
tooth.  The  inferior  boundary  of  the  facial  surface  is  the  alveohir 
process  which  contains  the  teeth  of  the  upper  jaw  ;  and  it  is  separated 
from  the  zygomatic  suriiice  by  a  strong  projecting  eminence,  the  malar 


and  infra-orl 
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articulated  skull  by  the  ethmoid,  palate,  lachrymal,  and  inferior  turbi- 
nated bones.  The  cavity  of  the  antrum  is  somewhat  triangular,  corre- 
sponding in  shape  with  the  form  of  the  body  of  the  bone.  Upon  its 
inner  wall  are  numerous  grooves,  lodging  branches  of  the  superior  max- 
illary nerve,  and  projecting  into  its  floor  several  conical  processes,  corre- 
sponding with  the  roots  of  the  iirst  and  second  molar  teeth.  In  front 
of  the  opening  of  the  antrum  is  the  strong  ascending  plate  of  the  nasal 
process,  marked  inferiorly  by  a  rough  horizontal  ridge  (crista  turbina- 
lis  inferior),  which  gives  attachment  to  the  inferior  turbinated  bone. 
The  concave  depression  immediately  above  this  ridge  corresponds  with 
the  middle  meatus  of  the  nose,  and  that  below  the  ridge  with  the  in- 
ferior meatus.  Between  the  nasal  process  and  the  opening  of  the 
antrum,  is  a  deep  groove  (sulcus  lachrymalis)  which  is  converted 
into  a  canal  by  the  lachrymal  and  inferior  turbinated  bone,  and  con- 
stitutes the  nasal  duct.  The  superior  border  of  the  nasal  surface  is 
irregularly  cellular,  and  articulates  with  the  lachrymal  and  ethmoid 
bone  ;  the  posterior  border  is  rough,  and  articulates  with  the  palate 
bone  ;  the  anterior  border  is  sharp,  and  forms  the  free  margin  of  the 
opening  of  the  nose  ;  and  fit)m  the  inferior  border  projects  inwards 
a  strong  horizontal  plate,  the  palate  process. 

The  posterior  surface  may  be  called  zygomatic^  fit)m  forming  part  of 
the  zygomatic  fossa ;  it  is  bounded  externally  by  the  malar  process,  and 
internally  by  a  rough  and  rounded  border,  the  tuberosity^  which,  is 
pierced  by  a  number  of  small  foramina  (foramina  alveolaria  posteriora); 
giving  passage  to  the  posterior  dental  nerves  and  branches  of  -the 
superior  dental  artery.  The  lower  part  of  this  tuberosity  presents  a 
rough  oval  surface,  to  articulate  with  the  palate  bone,  and  immediately 
above  and  to  the  inner  side  of  this  articular  surface  a  smooth  groove, 
which  forms  part  of  the  posterior  palatine  canal.  The  superior  border 
is  smooth  and  rounded  to  form  the  lower  boundary  of  the  spheno- 
maxillary fissure,  and  is  marked  by  a  notch,  the  commencement  of  the 
infra-orbital  canaL  The  inferior  boundary  is  the  alveolar  process, 
containing  the  two  last  molar  teeth. 

The  orbital  surface  is  triangular  and  thin,  and  constitutes  the  floor 
of  the  orbit.  It  is  bounded  internally  by  an  irregular  edge,  which 
articulates  with  the  palate,  ethmoid,  and  lachrymal  bone  ;  posteriorly, 
by  the  smooth  border  which  enters  into  the  formation  of  the  spheno- 
maxillary fissure  ;  and,  anteriorly,  by  a  convex  margin,  partly  smooth 
and  partly  rough,  the  smooth  portion  forming  part  of  the  lower  margin 
of  the  orbit,  and  the  rough  articulating  with  the  malar  bone.  The 
middle  of  this  surface  is  channelled  by  a  deep  groove  and  canal,  the 
infra-orbital,  which  terminates  at  the  infra-orbital  foramen  ;  and  near 
to  the  root  of  the  nasal  process  is  a  slight  depression,  marking  the 
origin  of  the  inferior  oblique  muscle  of  the  eyeball. 

The  four  processes  of  the  superior  maxillary  bone  are  the  nasal, 
malar,  alveolar,  and  palate. 

The  fuualproeess  ascends  by  the  side  of  the  nose,  to  which  it  forms 
the  lateral  boundary,  and  articulates  with  the  frontal  and  nasal  bone. 
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By  its  external  sur&ce  it  gives  attachment  to  the  levator  labii  supe- 
rioris  alaeque  nasi,  and  to  the  orbicularis  palpebrarum  muscle.  Its 
internal  surface  contributes  to  form  the  inner  wslW  of  the  nares,  and  is 
marked  transversely  by  a  horizontal  ridge  (crista  turbinalis  superior) 
which  divides  it  into  two  portions,  one  above  the  ridge  irregular  and 
imeven,  for  giving  attachment  to  and  completing  the  cells  of  the  la- 
teral mass  of  the  ethmoid  ;  the  other  below,  smooth  and  concave,  cor- 
responding with  the  middle  meatus.  The  posterior  border  is  thick 
and  hollowed  into  a  groove  for  the  nasal  duct.  The  margin  of  the 
nasal  process,  which  is  continuous  with  the  lower  border  of  the  orbit, 
is  sharp  and  marked  by  a  small  tubercle  which  serves  as  a  guide  to 
the  introduction  of  the  knife  in  the  operation  for  fistula  lachrymalis. 

The  malar  process,  large  and  irregular,  is  situated  at  the  angle  of 
separation  between  the  ^ial  and  zygomatic  surfaces,  and  presents  a 
triangular  sur&ce  for  articulation  with  the  malar  bone. 

The  alveolar  process  forms  the  lower  margin  of  the  bone ;  it  is 
spongy  and  cellular  in  texture,  and  excavated  into  deep  holes  for  the 
reception  of  eight  teeth. 

The  palate  process  is  thick  and  strong,  and  projects  horizontally 
inwards  from  the  inner  surface  of  the  body  of  the  bone.  Superiorly, 
it  is  concave  and  smooth,  and  foims  the  floor  of  the  nares  ;  inferiorly, 
it  is  also  concave  but  uneven,  and  assists  in  the  formation  of  the  roof 
of  the  palate.  This  surface  is  marked  by  a  deep  groove,  which  lodges 
the  posterior  palatine  nerve  and  artery.  Its  internal  edge  is  raised 
into  a  ridge  (crista  nasalis),  which,  with  a  corresponding  ridge  in  the 
opposite  bone,  forms  a  groove  for  the  reception  of  the  vomer.  The  pro- 
longation of  this  ridge  forwards  beyond  the  level  of  the  facial  surface 
of  the  bone  is  the  nasal  spine.  At  tlie  anterior  extremity  of  its  nasal 
surface  is  a  foramen,  which  leads  into  a  canal  formed  conjointly  by 
the  two  superior  maxillary  bones,  the  anterior  palatine  canal.  The 
termination  of  this  canal  is  situated  immediately  behind  the  incisor 
teeth,  hence  it  is  also  named  the  incisive  foramen.  Associated  with 
the  incisive  openings  and  canal  are  two  smaller  canals,  the  naso-pala- 
tine,  which  transmit  the  naso-palatine  nerves.  These  canals  are 
situated  in  the  walls  of  the  incisive  canal,  and  terminate  inferiorly  in 
that  canal,  either  by  separate  openings  or  conjoined. 

Development. — By  four  centres ;  one  for  the  anterior  part  of  the 
palate,  and  incisive  portion  of  the  alveolar  process  (the  permanence  of 
this  piece  constitutes  the  intermaxillary  bone  of  animals) ;  one  for  that 
portion  of  the  bone  lying  internally  to  the  infra-orbital  canal  and  fora- 
men ;  one  for  that  portion  lying  externally  to  the  groove  and  canal ; 
and  one  for  the  palate  process.  The  superior  maxillary  bone  is  one  of 
the  earliest  to  shew  signs  of  ossification,  this  process  beginning  in  the 
alveolar  process,  and  being  associated  with  the  early  development  of 
teeth.  The  early  development  of  the  alveolar  process,  and  the  conse- 
quent fusion  at  this  point  of  the  original  pieces,  explains  the  diffi- 
culties which  have  been  felt  by  anatomists  in  determining  the  precise 
number  of  the  ossifying  centres. 
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Articulations, — With  nine  bones,  viz, ;  with  two  of  the  cranium 
and  with  all  the  bones  of  the  face  excepting  the  inferior  maxillary. 
These  are,  the  frontal  and  ethmoid,  nasal,  lachrymal,  malar,  inferior 
turbinated,  palate,  vomer,  and  its  fellow  of  the  opposite  side. 

Attachment  of  muscles. — ^To  nine ;  orbicularis  palpebrarum,  obliquus 
inferior  oculi,  levator  labii  superioris  alseque  nasi,  levator  labii  supe- 
rioris  proprius,  levator  anguli  oris,  compressor  nasi,  depressor  labii 
superioris  alaeque  nasi,  buccinator,  masseter. 

Lachrymal  Bones — (os  unguis,  from  an  imagined  resemblance  to 
a  finger  nail).     The  lachrymal  is  a  thin  oval-shaped  plate  of  bone, 
situated  at  the  anterior  and  inner  angle  of  the  orbit.     It  may  be  di- 
vided into  an  external  and  internal  surface 
and  four  borders.      The  external  surface  is 
smooth  and  marked  by  a  vertical  ridge,  the  Fig.  24.* 

lachrymal  crest,  into  two  portions,  one  of 
which  is  flat  and  enters  into  the  formation 
of  the  orbit,  hence  may  be  called  the  orbital 
portion  ;  the  other  is  concave,  and  lodges  the 
lachrymal  sac,  hence  the  lachrymal  portion. 
The  crest  is  expanded  inferiorly  into  a  hook- 
shaped  process  (hamulus  lachrymalis)  which 
forms  part  of  the  outer  boundary  of  the  fossa 
lachrymalis.  The  internal  surface  is  uneven 
and  completes  the  anterior  ethmoid  cells,  it 
assists  also  in  forming  the  wall  of  the  nasal 

fossae  and  nasal  duct.     The  four  borders  articulate  with  adjoining 
bones. 

Development. — By  a  single  centre  appearing  in  the  early  part  of  the 
third  month. 

Articulations. — With  four  bones  ;  two  of  the  cranium,  frontal  and 
ethmoid ;  and  two  of  the  face,  superior  maxillary,  and  inferior  tur- 
binated bone. 

Attachment  of  Musdes. — To  one  muscle,  the  tensor  tarsi,  and  to  an 
expansion  of  the  tendo  oculi,  the  former  arising  from  the  orbital  sur- 
face, the  other  being  attached  to  the  lachrymal  crest. 

Malar  Bones — (mala,  the  cheek).  The  malar  (fig.  28)  is  the 
strong  quadrangular  bone  which  forms  the  prominence  of  the  cheek. 
It  is  divisible  into  an  external  and  internal  surface  and  four  processes, 
the  frontal,  orbital,  maxillary,  and  zygomatic.    The  external  surface  is 

*  The  lachrymal  bone  of  the  right  side,  viewed  upon  its  external  or  orbital 
surfiace.  1.  The  orbital  portion  of  the  bone.  2.  The  lachrymal  portion ;  the 
prominent  ridge  between  these  two  portions  is  the  crest.  3.  The  lower  ter- 
mination of  the  crest,  the  hamuliu  lachrymalis.  4.  The  superior  border  which 
articulates  with  the  frontal  bone.  5.  The  posterior  border,  which  articulates 
with  the  ethmoid  bone.  6.  The  anterior  border  which  articulates  with  the  su- 
perior maxillary  bone.  7*  The  border  which  articulates  with  the  inferior  tur- 
oinatod  bone. 
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smooth  and  convex,  and  pierced  by  several  small  openings  which  give 
passage  to  filaments  of  the  temporo-malar  nerve  and  minute  arteries. 
The  internal  surface  is  concave,  partly  smooth  and  partly  rough ; 
smooth  where  it  forms  part  of  the  temporal  fossa,  and  rough  where  it 
articulates  with  the  superior  maxillary  bone. 

The  frontal  process  ascends  perpendicularly  to  form  the  outer 
border  of  the  orbit,  and  to  articulate  with  the  external  angular  process 
of  the  frontal  bone.  The  orbital  process  is  a  thick  plate,  which  projects 
inwards  from  the  frontal  process,  and  unites  with  the  great  ala  of  the 
sphenoid  to  constitute  the  outer  wall  of  the  orbit  It  is  pierced  by 
several  small  foramina  for  the  passage  of  temporo-malar  filaments  of 
the  superior  maxillary  nerve.  The  mamillary  process  is  broad,  and 
articulates  with  the  superior  maxillary  bone.  The  zygomatic  process^ 
narrower  than  the  rest,  projects  backwards  to  unite  with  the  zygoma 
of  the  temporal  bone. 

Development. — By  a  single  centre  ;  rarely  by  two  or  three.  In 
many  animals  the  malar  bone  is  permanently  divided  into  two  por- 
tions, orbital  and  malar.  Ossification  commences  in  the  malar  bone 
soon  after  the  vertebrae, 

Artioilations, — With  four  bones ;  three  of  the  cranium,  frontal, 
temporal,  and  sphenoid  ;  and  one  of  the  face,  the  superior  maxillary 
bone. 

Attachment  of  Musdes. — To  Jive ;  levator  labii  superioris  proprius, 
zygomaticus  minor  and  major,  masseter,  and  temporal. 

Fig.  25.*  Palate  Bones.— The  palate  bones 

are  situated  at  the  posterior  part  of 
the  nares,  where  they  enter  into  the 
formation  of  the  palate,  the  side  of 
the  nose,  and  the  posterior  part  of  the 
floor  of  the  orbit ;  hence  they  might 
with  great  propriety  be  named  the  pa- 
lato-naso-orbital  bones.  Each  bone  re- 
sembles in  general  form  the  letter  L, 
and  is  divisible  into  a  horizontal  plate, 
a  perpendicular  plate,  and  a  pterygoid 
process  or  tuberosity. 

The  horizontal  pMe  is  quadrilateral ; 
and  presents  two  surfaces,  one  superior, 
which  enters  into  the  formation  of  the 
floor  of  the  nares,  the  other  inferior, 
forming  the  posterior  part  of  the  hard  palate.     The  superior  surface 

*  A  posterior  view  of  the  right  palate  bone  in  its  natural  position;  it  is 
slightly  turned  to  one  side  to  obtain  a  sight  of  the  internal  surface  of  the  per- 
pendicular plate  (2).  1.  The  horizontal  plate  of  the  bone;  its  upper  or  nasal 
surface.  2.  The  perpendicular  plate ;  its  internal  or  nasal  surface.  3,  10,  11. 
The  pterygoid  process  or  tuberosity.  4.  The  thick  internal  border  of  the  hori- 
zontal plate,  which,  articulating  with  the  similar  border  of  the  opposite  bone» 
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is  concave  and  rises  towards  the  middle  line,  where  it  unites  with  its 
fellow  of  the  opposite  side  and  forms  part  of  a  crest  (crista  nasalis), 
which  articulates  with  the  vomer.  The  inferior  mrfaoe  is  uneven, 
and  marked  by  a  slight  transverse  ridge,  to  which  is  attached  the 
tendinous  expansion  of  the  tensor  palati  muscle.  Near  to  its 
external  border  are  two  openings,  one  large  and  one  small,  the 
posterior  palatine  foramina ;  the  former  transmits  the  posterior  pala- 
tine nerve  and  artery,  and  the  latter  the  middle  palatine  nerve.  The 
posterior  border  is  concave,  and  presents  at  its  inner  extremity  a 
sharp  point,  which  with  a  corresponding  point  in  the  opposite  bone 
constitutes  the  palate  spine  for  the  attaclunent  of  the  azygos  uvulae 
muscle. 

The  perpendicular  plate  is  also  quadrilateral ;  and  presents  two  sur- 
feces,  one  internal  or  nasal,  forming  a  part  of  the  wall  of  the  nares  ; 
the  other  external,  bounding  the  spheno-maxillary  fossa  and  antrum. 
The  internal  surface  is  marked  near  its  middle  by  a  horizontal  ridge 
(crista  turbinalis  inferior),  to  which  is  united  the  inferior  turbinated 
bone,  and  at  about  half  an  inch  above  this  by  anotlier  ridge  (crista 
turbinalis  superior)  for  the  attachment  of  the  middle  turbinated  bone. 
The  concave  surface  below  the  inferior  ridge  is  the  lateral  boundary 
of  the  inferior  meatus  of  the  nose ;  that  between  the  two  ridges  corre- 
sponds with  the  middle  meatus,  and  the  sur&ce  above  the  superior 
ridge  with  the  superior  meatus.  The  external  surface^  extremely  irre- 
gular, is  rough  on  each  side  for  articulation  with  neighbouring  bones, 
and  smooth  in  the  middle  to  constitute  the  inner  boundary  of  the 
spheno-maxillary  fossa.  This  smooth  sur&ce  terminates  inferiorly  in 
a  deep  groove,  which  being  completed  by  the  tuberosity  of  the  su- 
perior maxillary  bone  and  pterygoid  process  of  the  sphenoid,  forms 
the  posterior  pdUUine  canal. 

Near  the  upper  part  of  the  perpendicular  plate  is  a  large  oval  notch 
completed  by  the  sphenoid,  the  spheno-palatine  foramen^  which  trans- 
mits the  spheno-palatine  nerves  and  artery,  and  serves  to  divide  the 
upper  extremity  of  the  bone  into  two  portions,  an  anterior  or  orbital, 
and  a  posterior  or  sphenoidal  portion.  The  orbital  portion  is  hollow 
within,  and  presents  five  sur&ces  externally  ;  three  articular,  and  two 
firee  ;  the  three  articular  are  the  anterior,  which  looks  forward  and 
articulates  with  the  superior  maxillary  bone,  internal  with  the  ethmoid, 
and  posterior  with  the  sphenoid.  The  free  surfaces  are  the  superior 
or  orbital,  which  forms  the  posterior  part  of  the  floor  of  the  orbit,  and 

forms  the  crista  nasalis  for  the  reception  of  the  vomer.  5.  The  pointed  pro- 
cess, which  with  a  similar  process  of  the  opposite  bone  forms  the  palate  spme. 
0.  The  horixontal  ridse  which  gives  attachment  to  the  inferior  turbmated  bone; 
the  concavity  below  uis  ridge  enters  into  the  formation  of  the  inferior  meatus, 
and  the  concavity  (2)  above  the  ridg^  into  that  of  the  middle  meatus.  7.  Tlie 
spheno-palatine  notch.  8.  The  orbital  portion.  9.  The  crista  turbinalis  supe- 
mr  for  the  middle  turbinated  bone.  10.  The  middle  facet  of  the  tuberosity, 
which  enters  into  the  formation  of  the  pterygoid  fossa.  The  hceta  1 1  and  3 
articulate  with  the  two  pterygoid  plates,  1 1  with  the  internal,  and  3  with  the 
external. 


the    external,    whicli    looki    into   the 
Bpheao-maiillary  fbua. 

The  iphenoidal  poriiim,  much  smallu 
than  the  orliilal,  has  three  Hu&cea, 
two  lateral  and  one  superior.  The  ei- 
temal  lateral  eur&ce  enteia  into  the 
fonnBtion  of  the  spheno-maxilUry  fos- 
sa ;  Ihe  internal  lateral  forma  part  of 
the  lateral  boundary  of  the  nares  ;  and 
the  Buperior  aar^e  articiilatea  vith 
the  under  part  of  the  body  of  the  ^he- 
aoid  bone,  and  assisU  the  epbenoidal 
spongy  bones  in  closing  the  sphenoidal 
slnuacB.  This  portion  takes  part  in 
the  formation  of  the  pterygo-palatine 
canal. 

The  pUtygoid  proeeu  or  (uierom^  of 
the  palate  bone  is  the  thick  and  rough  process  which  stands  backwards 
fiom  the  angle  of  union  of  the  horizontal  with  the  perpendicular  par- 
tioQ  of  the  bone.  It  is  leceired  into  the  angular  lissaie,  vhich  eiists 
between  the  two  plates  of  the  pterygoid  process  at  their  inferior  extre- 
mity, and  presents  three  suites;  one  oaneave  and  smooth,  which 
fbnna  part  of  the  pterygoid  fossa  ;  and  one  al  each  side  lo  articulate 
with  the  pterygoid  plates.  The  anterior  bee  of  this  process  is  rough 
and  articulates  with  the  superior  maxillary  hone. 

Development. — By  a  single  centra,  which  appears  in  the  angle  of 
union  between  the  horizontal  and  perpendicular  portion,  at  the  same 
time  with  ossification  in  the  vertebra. 

ATiiaitntioiii. — With  air  bonea  ;  two  ot  the  cranium,  the  sphenoid 
and  ethmoid ;  and  four  of  the  face,  the  superior  maxillary,  inferior 
turbinated  bone,  vomer,  and  the  palate  bone  of  the  opposite  aide. 

AttaiAnient  of 'MuscUt. — To  ^^r ,- the  tensor  palati,  aiygos  utuIcc, 
internal  and  eiternal  pterygoid. 

InfkRJoR  TURBrNATKD  B0NR9. — The  inferior  Curhinaled  or  spongy 
bone,  is  a  diin  layer  of  light  and  porous  bone,  attached  to  the  crista 
turhinalis  inferior  of  the  inner  wall  of  the  nares,  and  projecting  in- 
wards towards  the  septum  narium.  The  inferior  turhinatad  bone  is 
broad  in  front,  narrow  and  tapering  behind,  and  slightly  curled  upon 
itself,  so  as  to  bear  aome  reiembl^ce  to  one  valve  of  a  bivalve  shdi, 
'The  perpendicular  pl»te  of  the  palaLc  bDneseeauponitsexteniiJorBplKno- 

the  superior  maiillary  bone  lod  bounde  the  aoCru 
CADBlf  CQEopleled  by  the  tub? Toaity  of  the  superior 

internal  pteT^^id  plate.    3-  The  spheno-palatiii 


ne  and  pt^ngmd 
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hence  its  designation  concha  inferior.  The  hone  presents  for  examina- 
tion a  convex  and  concave  sur&ce,  and  a  superior  and  inferior  horder. 
The  convex  surface  looks  inwards  and  upward,  and  forms  the  inferior 
boundary  of  the  middle  meatus  naris  ;  it  is  marked  by  several  longi- 
tudinal grooves  for  branches  of  the  sphenopalatine  nerve  and  artery. 
The  concave  surface  looks  downwards  and  outwards,  and  constitutes 
the  roof  of  the  inferior  meatus.  The  superior  horder  is  irregular  ;  it 
is  attached  to  the  crista  turbinalis  inferior  of  the  superior  maxillary 
bone  in  front,  to  the  same  crest  on  the  palate  bone  behind,  and  b^ 
tween  those  attachments  gives  off  two,  and  sometimes  three,  thin  and 
laminated  processes.  The  most  anterior  of  these  processes,  processus 
lachrymalis^  articulates  with  the  lachrymal  bone,  and  assists  in  com- 
pleting the  nasal  duct.  The  middle  process,  processus  mcucillarisj  de- 
scends and  assists  in  closing  the  antrum  maxiUare ;  while  the  posterior, 
processus  eihmoidalis^  which  is  often  wanting,  ascends  towards  the 
ethmoid  bone,  and  also  takes  part  in  the  closure  of  the  antrum  maxil- 
lare.  The  inferior  border  is  rounded,  and  thicker  than  the  rest  of  the 
bone. 

Development, — By  a  single  centre  which  appears  at  about  the  middle 
of  the  first  year. 

It  affords  no  attachment  to  muscles. 

Articulations. — With /oar  bones ;  the  ethmoid,  superior  maxillary, 
lachrymal,  and  palate. 

Vomer. — The  vomer  is  a  thin  quadrilateral  plate  of  bone,  forming 
the  posterior  and  inferior  part  of  the  septum  of  the  nares. 

The  superior  border  is  broad  and  expanded  to  articulate,  in  the 
middle  with  the  under  sur&ce  of  the  body  of  the  sphenoid,  and  on 
each  side  with  the  processus  vaginalis  of  the  pterygoid  process.  The 
anterior  part  of  this  border  is  hoUowed  into  a  sheath  for  the  reception 
of  the  rostrum  of  the  sphenoid.  The  inferior  border  is  thin  and 
irregular,  and  is  received  into  the  grooved  summit  of  the  crista  nasalis. 
The  posterior  border  is  sharp  and  free  and  forms  the  posterior  division 
of  the  two  nares.  The  anterior  border  is  more  or  less  deeply  grooved 
for  the  reception  of  the  central  lamella  of  the  ethmoid  and  carnage  of 
the  septum.  This  groove  is  an  indication  of  the  early  constitution  of 
the  bone  of  two  lamellae,  united  at  the  inferior  border.  The  vomer  not 
unfrequently  presents  a  convexity  to  one  or  the  other  side,  generally 
it  is  said,  to  the  left. 

Development, — By  a  single  centre,  which  makes  its  appearance  at 
the  same  time  with  those  of  the  vertebrae.  Ossification  begins  from 
below  and  proceeds  upwards.  At  birth  the  vomer  presents  the  form 
of  a  trough  in  the  concavity  of  which  the  cartilage  of  the  septum  nasi 
is  placed  ;  it  is  this  disposition  which  subsequently  enables  the  bone 
to  embrace  the  rostrum  of  the  sphenoid. 

The  vomer  has  no  muscles  attached  to  it. 

Articulations. — With  m  bones ;  the  sphenoid,  ethmoid,  two  superior 
maxillary,  and  two  palate  bones,  and  with  the  cartilage  of  the  septum. 
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Inferior  maxillary  bone. — The  lotoer  jaw  is  the  arch  of  bone 
which  contains  the  inferior  teeth  ;  it  is  divisible  into  a  horizontal 
portion  or  body,  and  a  perpendicular  portion,  the  ramus,  at  each 
side. 

Upon  the  external  surface  of  the  body  of  the  bone,  at  the  middle 
line,  and  extending  from  between  the  two  first  incisor  teeth  to  the 
chin,  is  a  slight  ridge,  crista  mentalist  which  indicates  the  point  of 
conjunction  of  the  lateral  halves  of  the  bone  in  the  young  subject,  the 
symphysis.  Immediately  external  to  this  ridge  is  a  depression  which 
gives  origin  to  the  depressor  labii  inferioris  muscle  ;  and  corresponding 
with  the  root  of  the  lateral  incisor  tooth,  another  depression,  the 
incisive  fossa,  for  the  levator  labii  inferioris.  Further  outwards  is  an 
oblique  opening,  the  mental  foramen,  for  the  exit  of  the  inferior  dental 
nerve  and  artery,  and  below  this  foramen,  the  conmiencement  of  an 
oblique  ridge  which  runs  upwards  and  outwards  to  the  base  of  the 
coronoid  process  and  gives  attachment  to  the  depressor  anguli  oris, 
platysma  myoides,  and  buccinator  muscles.  Near  to  the  posterior 
part  of  this  surface  is  a  rough  impression  made  by  the  masseter 
muscle  ;  and  immediately  in  front  of  this  impression,  a  groove  may 
occasionally  be  seen  for  the  £Eicial  artery.  The  projecting  tuberosity 
at  the  posterior  extremity  of  the  lower  jaw,  at  the  point  where  the 
body  and  ramus  meet,  is  the  angle. 

Upon  the  internal  surface  of  the  body  of  the  bone  at  the  symphysis, 
are  two  small  pointed  tubercles ;  immediately  beneath  these,  two  other 
tubercles  less  marked  and  pointed,  beneath  them  a  ridge,  and  beneath 
the  ridge  two  rough  depressions  of  some  size.  These  four  points  give  at- 
tachment from  above  downwards  to  the  genio-hyo-glossi,  genio-hyoidei, 
part  of  the  mylo-hyoidei  and  to  the  digastric  muscles.  Running  out- 
wards into  the  body  of  the  bone  from  the  above  ridge  is  a  prominent  line, 
the  mylo-hyoidean  ridge,  which  gives  attachment  to  the  mylo-hyoideus 
muscle,  and  by  its  extremity  to  the  pterygo-maxillary  ligament  and 
superior  constrictor  muscle.  Immediately  above  the  ridge,  and  by 
the  side  of  the  symphysis,  is  a  smooth  concave  sur&ce,  which  cor- 
responds with  the  sublingual  gland  ;  and  below  the  ridge,  and  more 
externally,  a  deeper  fossa  for  the  submaxillary  gland. 

The  superior  border  of  the  body  of  the  bone  is  the  alveolar  process, 
furnished  in  the  adult  with  alveoli  for  sixteen  teeth.  The  inferior 
border  or  base  is  rounded  and  smooth  ;  thick  and  everted  in  frx)nt  to 
form  the  chin,  and  thin  behind  where  it  merges  in  the  angle  of  the 
bone. 

The  ramus  is  a  strong  square-shaped  process,  differing  in  direc- 
tion at  various  periods  of  life  ;  thus,  in  the  foetus  and  infant,  it 
is  almost  parallel  with  the  body ;  in  youth  it  is  oblique,  and  graduaUy 
increases  in  the  vertical  direction  until  manhood ;  in  old  age,  after 
the  loss  of  the  teeth,  it  again  declines  and  assumes  the  oblique 
direction.  Upon  its  external  surface  it  is  rough,  for  the  attachment  of 
of  the  masseter  muscle  ;  and  at  the  junction  of  its  posterior  border 
with  the  body  of  the  bone,  is  a  rough  tuberosity,  the  angle  of  the 
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proeeta;    it  is    ahaxp   luid 
pointed,  and  givea  attach- 

tothetemporalmiiBcle,  The 
anterior  border  of  the  cofo- 
noid  process  ii  (frooved  at  \ 
it!  lower  part  for  the  buc- 
cinatOT  muscle.  The  pOBte- 
rior  proceea  is  the  ctmdyle 
of  the  lower  jaw,  irhich  is 
Oanened  boat  hefoie  back- 
wards, oblique  in  direction, 
and  smooth  upon  its  upper 
lur&ce.  to  aniculatfl  witli 
the  glenoid  cavity  of  the 
temponil  bone.  The  con' 
•trielion  aiound  Die  base  of 

the  condyle  is  its  ncot,  \aUi  which  ia  iaseited  the  external  pterygoid 
mnicle.    The  sigmoid  notch  ia  crowed  by  the  muaelertc  arterj  and 

The  aUnuU  vtrface  of  the  mnns  i>  marked  near  its  centre  by  a 
larae  oblique  foiamen,  the  n^ribr  dalbiL,  far  the  entrance  of  the 
inferior  dental  artery  and  neive  into  the  dental  canal.  Bounding  this 
opening  ia  a  shaip  margin,  \a  which  ia  attached  the  internal  lateral 
ligament,  and  pauing  downwards  from  the  opening  a  narrow  groove 
which  lodges  the  mjlo-hjoidean  nerve  with  a  small  artery  and  vein, 
To  the  uneven  lur&ce  above,  and  in  front  of  the  inferior  dental  fora- 
men, is  attached  the  temporal  muscle,  and  to  that  below  it  the  internal 
pterygoid.  The  internal  but&cq  of  the  neck  of  the  condyle  gives  al- 
tachinenl  to  the  external  pterygoid  moscle  ;  and  the  angle  to  the 
Btylo-moiillaiy  ligament. 

Dtvdopmaii. — By  tua  centres  ;  one  for  each  lateral  halt  'he  two 
sides  meeting  at  the  symphysis,  where  they  become  united.  The 
lower  Jaw  ia  the  earliest  of  the  bonea  of  the  skeleton  to  exhibit  oiaifi- 
cation,  with  the  exception  of  the  daiicle  ;  osaijic  union  of  the  sym- 
phyaii  takes  place  during  the  Gnt  ycBi. 

*  The  lowo'  JBw.    I.  The  bodf.    1.  The  ruaui.    3.  Hk  ifniplinlL    '. 

0.  The  exteRul  oblique  ridM.    7-  The  fp^Mve  far  the  &i^  irtei^ ;  the  iltua- 
tkon  of  the  groove  ia  msTked  br  a  notch  m  the  bone  a  little  in  front  of  tbe  num- 

coronirid proeen.    II.  Iliecandyle.   11.  Hie ngmoid notch.    13.  Thelnfi^ 

1.  The  middle  and  Inters]  Indsor  tooth  of  one  dde.    e.  'Hie  csnine  tooth.    A. 
71h  two  btcuipidei.    m.  'Hie  three  molana. 
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TABLE  OP  DBVELOPMENTS,  ARTICULATIONS,  BTC. 


Articulatums, — With  the  glenoid  fossae  of  the  two  temporal  bones, 
through  the  medium  of  a  fibro-cartilage. 

Attachment  of  Musdes, — To  fourteen  pairs  ;  by  the  external  surface 
commencing  at  the  symphysis,  and  proceeding  outwards,  —  levator 
labii  inferioris,  depressor  labii  inferioris,  depressor  anguli  oris,  pla- 
tysma  myoides,  buccinator,  and  masseter  ;  by  the  internal  surface  also 
commencing  at  the  symphysis,  the  genio-hyo-glossus,  genio-hyoideus, 
mylo-hyoideus,  digastricus,  superior  constrictor,  temporal,  external 
pterygoid,  and  internal  pterygoid. 

Table  shewing  the  Points  of  Development,  Articulations,  and  Attach- 
ment of  Muscles,  of  the  Bones  of  the  Head. 


Attachment  rf 

Occipital 
Parietal     . 

Development, 
7 
1 

Artietdaiion 
6 
5 

s,        muscles, 
13  pairs. 
1  muscle. 

Frontal     . 
Temporal  . 
Sphenoid  . 
Ethmoid    . 

2 
6 

12 
3 

12 

5 

12 

13 

3  pairs. 
14  muscles. 
12  pairs, 
none. 

Nasal 

1 

4 

none. 

Superior  maxillary 
Ijachrymal 

6 

9 

4 

9  muscles. 
1      ib. 

Malar 

4 

6      ib. 

Palate 

6 

4      ib. 

Inferior  turbinated 

4 

none. 

Vomer 

6 

none. 

Lower  jaw 

!          2 

2 

1 4  pairs. 

SUTURE 

s. 

The  bones  of  the  cranium  and  face  are  connected  with  each  other  by 
means  of  sutures  (sutura,  a  seam),  of  which  there  are  four  principal 
varieties, —  serrated,  squamous,  harmonia,  and  schindylesis. 

The  serrated  suture  is  formed  by  the  union  of  two  borders  possessing 
serrated  edges,  as  in  the  coronal,  sagittal,  and  lambdoid  sutures.  In 
these  sutures  the  serrations  are  formed  almost  wholly  by  the  external 
table,  the  edges  of  the  internal  table  lying  merely  in  apposition. 

The  squamous  suture  (squama,  a  scale)  is  formed  by  the  overlapping 
of  the  bevelled  edges  of  two  contiguous  bones,  as  in  the  articulation 
between  the  temporal  and  lower  border  of  the  parietal.  In  this  suture 
the  approximated  surfiu^s  are  roughened,  so  as  to  adhere  mechanically 
with  each  other. 

The  harmonia  suture  (&e***i  ^^  adapt)  is  the  simple  apposition  of 
contiguous  Bur^Etces,  the  sur&ces  being  more  or  less  rough  and  reten- 
tive. This  suture  is  seen  in  the  connection  between  the  superior 
maxillary  bones,  or  of  the  palate  processes  of  the  palate  bones  with 
each  other. 
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The  schindylesis  suture  (fxi^iy^nttSf  a  fissure)  is  the  reception  of 
one  bone  into  a  sheath  or  fissure  of  another,  as  occurs  in  the  articula- 
tion of  the  rostrum  of  the  sphenoid  with  the  vomer,  or  of  the  latter 
with  the  perpendicukr  hmeUa  of  the  ethmoid,  and  with  the  crista 
nasalis  of  the  superior  maxillary  and  palate  bones. 

The  serrated  suture  is  formed  by  tiie  interlocking  of  the  radiating 
fibres  along  the  edges  of  the  flat  bones  of  the  cranium  during  growth. 
When  this  process  is  retarded  in  the  infimt  by  over  distention  of  the 
head,  as  in  hydrocephalus,  and  sometimes  without  any  such  apparent 
cause,  distinct  ossific  centres  are  developed  in  the  interval  between  the 
edges  ;  and,  being  surrounded  by  the  suture,  form  independent  pieces, 
which  are  called  ossa  triquetrc^  or  ossa  Wormiana.  In  the  lambdoid 
suture  there  is  generally  one  or  more  of  these  bones ;  and,  in  a  beauti- 
ful adult  hydrocephalic  skeleton  in  the  possession  of  Mr.  Listen,  there 
are  upwards  of  one  hundred. 

The  coronal  suture  (fig.  28)  extends  transversely  across  the  vertex 
of  the  skull,  firom  the  upper  part  of  the  greater  wing  of  the  sphenoid 
to  the  same  point  on  the  opposite  side ;  it  connects  the  frontal  with 
the  parietal  bones.  In  the  formation  of  this  suture  the  edges  of  the 
articulating  bones  are  bevelled,  so  that  the  parietal  rest  upon  the 
frontal  at  each  side,  and  in  the  middle  the  frontal  rests  upon  the 
parietal  bones ;  they  thus  afford  each  other  mutual  support  in  the 
consolidation  of  the  skull. 

The  sagittal  suture  (fig.  28)  extends  longitudinally  backwards 
along  the  vertex  of  the  skull,  from  the  middle  of  the  coronal  to  the 
apex  of  the  lambdoid  suture.  It  is  very  much  serrated,  and  serves  to 
unite  the  two  parietal  bones.  In  the  young  subject,  and  sometimes 
in  the  adult,  this  suture  is  continued  through  the  middle  of  the  frontal 
bone  to  the  root  of  the  nose,  under  the  name  of  the  frontal  suture. 
Ossa  triquetra  are  sometimes  found  in  the  sagittal  suture- 

The  lambdoid  suture  is  named  from  some  resemblance  to  the  Greek 
letter  A,  consisting  of  two  branches,  which  diverge  at  an  acute  angle 
from  the  extremity  of  the  sagittal  suture.  This  suture  connects  the 
occipital  with  the  parietal  bones.  At  the  posterior  and  inferior  angle 
of  the  parietal  bones,  the  hunbdoid  suture  is  continued  onwards  in  a 
curved  direction  into  the  base  of  the  skull,  and  serves  to  unite  the 
occipital  bone  with  the  mastoid  portion  of  the  temporal,  under  the 
name  of  the  additamentum  sutures  lamhdoidalis.  It  is  in  the  lambdoid 
suture  that  ossa  triquetra  occur  most  frequently. 

The  squamous  suture  (fig.  28)  unites  the  squamous  portion  of  the 
temporal  bone  with  the  greater  ala  of  the  sphenoid  and  with  the 
parietal,  overlapping  the  lower  border  of  the  latter.  The  portion  of 
the  suture  which  is  continued  backwards  from  the  squamous  portion 
of  the  bone  to  the  lambdoid  suture,  and  connects  the  mastoid  portion 
with  the  posterior  inferior  angle  of  the  parietal,  is  the  additamentum 
sutura  squamosa. 

The  additamentum  suturs  lambdoidalis  and  additamentum  snturce 
squamoaaB,  consUtnte  together  the  mastoid  suture. 


Acrots  the  upper  part  oF  the  &ce  ia  an  iiiegular  suture,  Uie  fnvu- 
MTM,  which  connects  the  froDtal  bone  with  the  nual,  snperiac  muilliuy, 
lachrymal,  ethmoid,  apbenoid,  and  malar  honea.  The  other  antniei 
are  too  unimpoTtBot  to  deserve  particulu  names  or  deaciiption. 


The  skull,  considered  oa  ft  whole,  it  dlnuble  inlo  fooc  regions,—! 
■uperior  region,  or  vertei ;  a  lateral  region  ;  an  inferior  region,  or 
base ;  and  an  anterior  region,  the  bee. 


,  .'I  of  the  skull,  is  bounded  anteriorly 

by  the  frontal  eminences  ;  on  each  side  hy  the  temporal  ridgea  and 
parietal  eminences  ;  and  behind  by  the  superior  curred  line  of  the 


il  ponioii  of  the  frontal  bone. 
reten  ta  the  dubI  lubenniti  i 
4.  The  oplic  fommen.  a.  Tbe 
Hire,    7,  Thf  Urhiymidfojiiin 


occipital  bone  »nd  occipilal  protuberance.  It  U  croued  transvereely 
by  the  coronal  suture,  and  marked  from  before  backward*  by  the 
ragitta!,  which  lermiDstn  poetenoily  in  the  lambdoid  lutuie.     Near 


the  poBlenor  eiCiem  ty  of  the  region,  and  on  each  a  de  of  the  u^ttal 
lutnre,  a  the  parietal  foramen. 

Upon  the  Dtnei-  or  oer^nd  tarfvux  of  th  a  region  a  a  ■hallow 
groove,  eil«Bduig  along  he  middle  Ime  from  before  backwaida,  for 
the  anpettor  longitudinal  amua      on  e  he    a  de  of  thia  groove  ore 


«!?■„._      ...  ^^^^ 

„ , __.  middle  fbw  ni 

the  baie  of  the  ikuU.    la.  Harki  the  gieit  ala  of  the  ipheooid.     II.  Ills 

^_i      .Q_  ^^  9i^S»  tuidea-     14.  'nie  IhuUu  portion  of  the  i^KWnd  and 
ED  ridfffl  between  Noa.  ]3»  14, 

._. , p — I  of  thia  proceH  the  — •-^— 

h  Hh  fcramen  lotnadum.    lO.  The  foruun  ov 


oceipUiL] bone  (dtnu BhiDiniU__,-    , , -., 

(■  nfe  dDTSiuB  ephipfHi,  and  the  prominent  lu^lea  of  thia  proceea  the  poiterior 
dinoid  pmcBKL  It  The  fcninen  lotuadum.  iS.  The  (anmta  ovale.  17. 
nie  Ammen  ai^adnimi  the  unall  inegular  opening  between  I7aiid  11  la  the 
Uatw  PaUmiii-  IS.  The  postnior  Ibaw  of  tbe  hxc  of  the  akoU.  It.  ig.  The 
fnorefor  thelateralalDiu.  10.  T^ildgeupoD  lbeaccipita]bone,v]dch^TC* 
■ttuhnieBt  to  the  iali  cetebeUi.  tl.  The  fbnmen  magnum.  U.  The  nuatua 
■nAUiwiMK  intcmUi    33-  The  jugular  fbrameo. 
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seyeral  small  fossae  for  the  Pacchionian  bodies,  and  farther  outwards 
digital  fossse  corresponding  with  the  convexities  of  the  convolutions 
and  numerous  ramified  markings  for  lodging  the  branches  of  the 
arteria  meningea  media. 

The  LATERAL  REGION  of  the  skull  is  divisible  into  three  portions ; 
temporal,  mastoid,  and  zygomatic 

The  temporal  portion,  or  temporal  fossa,  is  bounded  above  and 
behind  by  the  temporal  ridge,  in  front  by  the  external  angular  process 
of  the  frontal  bone  and  by  the  malar  bone,  and  below  by  the  zygoma. 
It  is  formed  by  part  of  the  frontal,  great  wing  of  the  sphenoid,  parietal, 
squamous  portion  of  the  temporal,  malar  bone  and  zygoma,  and  lodges 
the  temporal  muscle  with  the  deep  temporal  arteries  and  nerves. 

The  mastoid  portion  is  rough,  for  the  attachment  of  muscles.  Upon 
its  posterior  part  is  the  mastoid  foramen,  and  below,  the  mastoid  pro- 
cess. In  front  of  the  mastoid  process  is  the  external  auditory  fora- 
men, surrounded  by  the  external  auditory  process  ;  and  in  front  of  this 
foramen  the  glenoid  cavity,  bounded  above  by  the  middle  root  of  the 
zygoma  and  in  front  by  its  tubercle. 

The  zygomatic  portion,  or  fossa,  is  the  irregular  cavity  below  the 
zygoma,  bounded  in  front  by  the  superior  maxillary  bone,  inter- 
nally by  the  external  pterygoid  plate,  above  by  part  of  the  great 
wing  of  the  sphenoid  and  squamous  portion  of  the  temporal  bone,  and 
by  the  temporal  fossa,  and  externally  by  the  zygomatic  arch  and  ramus 
of  the  lower  jaw.  It  contains  the  external  pterygoid,  with  part  of  the 
temporal  and  internal  pterygoid  muscle,  and  the  internal  maxillary 
artery  and  inferior  maxillary  nerve,  with  their  branches.  At  the 
bottom  of  the  zygomatic  fossa  are  two  fissures,  the  spheno- maxillary 
and  the  pterygo-maxillaiy.  The  spheno-mxixUlary  fissure  is  horizontal 
in  direction,  opens  into  the  orbit,  and  is  situated  between  the  great 
ala  of  the  sphenoid  and  the  superior  maxillary  bone.  It  is  completed 
externally  by  the  malar  bone.  The  pterygo-mcunllary  fissure  is  verti- 
cal, and  descends  at  right  angles  from  the  extremity  of  the  preceding. 
It  is  situated  between  the  pterygoid  process  and  the  tuberosity  of  the 
superior  maxillary  bone,  and  transmits  the  internal  maxillary  artery. 
At  the  angle  of  junction  of  these  two  fissures  is  a  small  cavity,  the 
spheno-mcunUary  fossa,  bounded  by  the  sphenoid,  palate,  and  superior 
maxillary  bones,  in  which  are  seen  the  openings  of  five  foramina, — 
the  foramen  rotundum,  spheno-palatine,  pterygo-palatine,  posterior 
palatine,  and  Vidian.  It  lodges  MeckePs  ganglion  and  the  terminar 
tion  of  the  internal  maxillary  artery. 

The  BASE  OF  THE  8KTJLL  prescuts  an  internal  or  cerebral,  and 
an  external  or  basilar  surface. 

The  cerebral  surface  is  divisible  into  three  parts,  which  are  named 
the  anterior,  middle,  and  posterior  fossa  of  the  base  of  the  cranium. 
The  anterior  fossa  is  somewhat  convex  on  each  side,  where  it  cor- 
responds with  the  roofs  of  the  orbits  ;  and  concave  in  the  middle,  in 
the  situation  of  the  ethmoid  bone  and  the  anterior  part  of  the  body  of 
the  sphenoid.     The  latter  and  the  lesser  wings  constitute  its  posterior 
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bonndaiy.  It  supports  the  anterior  lobes  of  the  cerebrum.  In  the 
middle  line  of  this  fossa,  at  its  anterior  part,  is  the  crista  ffoUi,  im- 
mediately in  front  of  this  process,  the  foramen  ctBcum^  and  on  each 
side  the  cribriform  plate,  with  itsforaminti,  for  the  transmission  of  the 
filaments  of  the  olfactory  and  nasal  branch  of  the  ophthalmic  nerve. 
Farther  back  in  the  middle  line  is  the  processus  divaris,  and  on  the 
sides  of  this  process  the  optic  foramina,  anterior  and  middle  cUnoid 
processes,  and  vertical  grooves  for  the  internal  carotid  arteries. 

The  middle  fossa  of  the  base,  deeper  than  the  preceding,  is  bounded 
in  front  by  the  lesser  wing  of  the  sphenoid  ;  behind,  by  the  petrous 
portion  of  the  temporal  bone  ;  and  is  divided  into  two  lateral  parts  by 
the  sella  turcica.  It  is  formed  by  the  posterior  part  of  the  body, 
great  ala,  and  spinous  process  of  the  sphenoid,  and  by  the  petrous  and 
squamous  portion  of  the  temporal  bones.  In  the  centre  of  this  fossa 
is  the  sella  turcica  which  lodges  the  pituitary  gland,  bounded  in 
front  by  the  anterior  and  middle  and  behind  by  the  posterior  dinoid 
processes.  On  each  side  of  the  sella  turcica  is  the  carotid  groove 
for  the  internal  carotid  artery,  the  cavernous  plexus  of  nerves,  the 
cavernous  sinus,  and  the  orbital  nerves,  and  a  little  farther  outwards 
the  following  foramina  from  before  backwards,  sphenoidal  fissure  (forar 
men  lacerum  anterius)  for  the  transmission  of  the  third,  fourth,  three 
branches  of  the  ophthalmic  division  of  the  fifth,  and  the  sixth  nerve, 
and  ophthalmic  vein  ;  foramen  rotundmn,  for  the  superior  maxillary 
nerve  ;  foramen  ovale,  for  the  inferior  maxillary  nerve,  arteria  menin- 
gea  parva,  and  nervus  petrosus  superficialis  minor  ;  foramen  spinosum, 
for  the  arteria  meningea  media  ;  foramen  lacerum  basis  cranii,  which 
gives  passage  to  the  internal  carotid  artery,  carotid  plexus,  and 
petrosal  branch  of  the  Vidian  nerve.  On  the  anterior  surface  of  the 
petrous  portion  of  the  temporal  bone  is  a  groove,  leading  to  a  fissured 
opening,  the  hiatus  Fallopii,  for  the  petrosal  branch  of  the  Vidian 
nerve  ;  and  immediately  beneath  this  a  smaller  foramen,  for  the 
nervus  petrosus  superficiidis  minor.  Towards  the  apex  of  this  portion 
of  bone  is  the  notch  for  the  fifth  nerve,  and  below  it  a  slight  depres- 
sion for  the  Casserian  ganglion.  Farther  outwards  is  the  eminence 
which  marks  the  position  of  the  perpendicular  semi-circular  canal. 
Proceeding  from  the  foramen  spinosum  are  two  grooves  which  indicate 
the  course  of  the  trunks  of  the  arteria  meningea  media.  The  whole 
fossa  lodges  the  middle  lobes  of  the  cerebrum. 

The  posterior  fossa,  larger  than  the  other  two,  is  formed  by  the 
occipital  bone,  by  the  petrous  and  mastoid  portion  of  the  temporals, 
and  by  a  small  port  of  the  sphenoid  and  parietals.  It  is  bounded  in 
front  by  the  upper  border  of  the  petrous  portion  and  dorsum  ephippii, 
and  along  its  posterior  circumference  by  the  groove  for  the  lateral 
nnases ;  it  gives  support  to  the  pons  Varolii,  medulla  oblongata  and 
cerebellmn.  In  the  centre  of  this  fossa  is  ihe  foramen  magnum  bound- 
ed on  each  side  by  a  rough  tubercle,  which  gives  attaclunent  to  the 
odontoid  ligament,  and  by  the  anterior  condyloid  foramen.  In  front 
of  the  foramen  magnum  is  the  concave  surface  (divus  Blumenbachii) 


wUcb  eappona  the  medulla  obloDgaU  and  pona  Varolii,  and  on  esch 
side  the  follnwing  foramina  Erom  beloie  backwarda.  The  mitraal 
aadUoiy  Joramen,  for  the  andiloiy  and  bciai  nerre  aod  audilDiy 
arteiy  ;  behind,  and  external  W  thia  i>  a  small  ibiamen  leading  into 


the  a^mtdmius  veatiiuli;  and  beluw  it,  partly  concealed  b;  tbe  edge  of 
the  petroDs  bone,  the  at/BSdactua  cociiea ;  next,  a  long  fiaaiue,  the 
foramm  laoenm  potterius,   or  jugular   foranien,  giring  passage  ei- 


rc  placed  upon  tbf  j)a]: 
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figure),  it  Ili(  ptrr^goid  f0H4 


[Hwterior  condyloid  fo 
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ternallj  to  the  commencement  of  the  internal  jugular  vein  and  in- 
temaUj  to  the  eighth  pair  of  nerves.  Converging  towards  this  fora- 
men fi:t)m  behind  is  the  deep  groove  for  the  lateral  sinus,  and  from  the 
front  the  groove  for  the  inferior  petrosal  sinus. 

Behind  the  foramen  magnum  is  a  longitudinal  ridge,  which  gives 
attachment  to  the  falx  cerebelli,  and  divides  the  two  inferior  fossae  of 
the  occipital  bone  ;  and  above  the  ridge  is  the  internal  occipital  pro- 
tuberance and  the  transverse  groove  lodging  the  lateral  sinus. 

The  external  surface  of  the  base  of  the  skull  is  extremely  irregular. 
From  before  backwards  it  is  formed  by  the  palate  processes  of  the 
superior  maxillary  and  palate  bones  ;  the  vomer  ;  pterygoid,  spinous 
processes,  and  part  of  the  body  of  the  sphenoid  ;  under  surface  of  the 
squamous,  petrous,  and  mastoid  portion  of  the  temporals  ;  and  by  the 
occipital  bone.  The  palate  processes  of  the  superior  maxillary  and 
palate  bones  constitute  the  hud  palate,  which  is  raised  above  the  level 
of  the  rest  of  the  base,  and  is  surrounded  by  the  alveolar  processes 
containing  the  teeth  of  the  upper  jaw.  At  the  anterior  extremity  of 
the  hard  palate,  and  directly  behind  the  front  incisor  teeth,  is  the 
anterior  palatine  or  incisive  foramen^  the  termination  of  the  anterior 
palatine  canal,  which  contains  the  naso-palatine  ganglion,  and  trans- 
mits the  anterior  palatine  nerves.  At  the  posterior  angles  of  the 
palate  are  the  posterior  palatine  foramina^  for  the  posterior  palatine 
nerves  and  arteries.  Passing  inwards  from  these  foramina  are  the 
irangverse  ridges  to  which  are  attached  the  expansions  of  the  tensor 
palati  muscles,  and  at  the  middle  line  of  the  posterior  border  the  palate 
spine  which  gives  origin  to  the  azygos  uvulae.  The  hard  palate  is 
marked  by  a  crucial  suture,  which  distinguishes  the  four  processes  of 
which  it  is  composed.  Behind,  and  above  the  hard  palate,  are  the 
posterior  nares^  separated  by  the  vomer,  and  bounded  on  each  side  by 
the  pterygoid  processes.  At  the  base  of  the  pterygoid  processes  are 
the  pteryffo-palaiine  canals.  The  internal  pterygoid  plate  is  long  and 
narrow,  terminated  at  its  apex  by  the  hamida^  process,  and  at  its 
base  by  the  scaphoid  fossa.  The  external  plate  is  broad  ;  the  space 
between  the  two  is  the  pterygoid  fossa;  it  contains  part  of  the  internal 
pterygoid  muscle,  and  the  tensor  paktti.  Externally  to  the  external 
pterygoid  plate  is  the  zygomatic  fossa.  Behind  the  nasal  fossse,  in  the 
middle  line^  is  the  under  sur&ce  of  the  body  of  the  sphenoid,  and 
the  basilar  process  of  the  occipital  bone,  and,  still  frirther  back,  the 
foramen  magnum.  At  the  base  of  the  external  pterygoid  plate,  on 
each  side,  is  the/ommen  ovalcy  and  behind  this  the  foramen  spinosum 
with  the  prominent  spine  which  gives  attachment  to  the  internal 
lateial  ligament  of  the  lower  jaw  and  the  laxator  tympani  muscle. 
Ruining  outwards  from  the  apex  of  the  spinous  process  of  the 
iphenoid  bone,  is  the  fissura  Glaseri,  which  crosses  the  glenoid 
ioaia  tnmBYersely,  and  divides  it  into  an  anterior  smooth  sur&ce, 
boanded  by  the  eminentia  articularis,  for  the  condyle  of  the  lower  jaw, 
and  a  potterior  roogh  snrfece  for  a  part  of  tlie  parotid  gland.  Behind 
the  fbounen  ovale  and  spinosum,  is  the  irregiUar  fissure  between  the 
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Bpinous  process  of  the  sphenoid  bone  and  the  petrous  portion  of  the 
temporal,  the  foramen  lacerum  anterius  basis  cranii,  which  lodges  the 
internal  carotid  artery  and  Eustachian  tube,  and  in  which  the  carotid 
branch  of  the  Vidian  nerve  joins  the  carotid  plexus.  Following  the 
direction  of  this  fissure  outwards  is  the  foramen  for  the  Eustachian  tube, 
and  that  for  the  tensor  tympani  muscle,  separated  from  each  other  by 
the  processus  cochleariformis.  Behind  the  fissure  is  the  pointed  pro- 
cess of  the  petrous  bone  which  gives  origin  to  the  levator  palati  muscle, 
and,  externally  to  this  process,  the  carotid  foramen  for  the  transmission 
of  the  internal  carotid  artery  and  the  ascending  branch  of  the  superior 
cervical  ganglion  of  the  sympathetic ;  and  behmd  the  carotid  foramen, 
the  foramen  lacerum  posterius  and  jugular  fossa.  Externally,  and 
somewhat  in  front  of  the  latter,  is  the  styloid  process,  and  at  its  base 
the  vaginal  process.  Behind  and  at  the  root  of  the  styloid  process  is 
the  stylo-mastoid  foramen,  for  the  fecial  nerve  and  stylo-mastoid 
artery,  and  frirther  outwards  the  mastoid  process.  Upon  the  inner 
side  of  the  root  of  the  mastoid  process  is  the  digastric  fossa  ;  and  a 
Httle  farther  internally,  the  occipital  groove.  On  either  side  of  the 
foramen  magmmi,  and  near  its  anterior  circumference,  are  the  con- 
dyles of  the  occipital  bone.  In  front  of  each  condyle,  and  piercing  its 
base,  is  the  anterior  condyloid  foramen  for  the  hypoglossal  nerve,  and 
directly  behind  the  condyle  the  irregular  fossa  in  which  the  posterior 
condyloid  foramen  is  situated.  Behind  the  foramen  magnum  are  the 
two  curved  lines  of  the  occipital  bone,  the  spine,  and  protuberance, 
with  the  rough  surfaces  for  the  attachment  of  muscles. 

The  Face  is  somewhat  oval  in  contour,  uneven  in  sur&ce,  and 
excavated  for  the  reception  of  two  principal  organs  of  sense, — the  eye 
and  the  nose.  It  is  formed  by  part  of  the  frontal  bone  and  by  the 
bones  of  the  &ce.  Superiorly  it  is  bounded  by  the  frontal  eminences ; 
beneath  these  are  the  superciliary  ridges,  converging  towards  the  nasal 
tuberosity ;  beneath  the  superciliary  ridges  are  the  supra-orbital  ridges, 
terminating  externally  in  the  external  border  of  the  orbit,  and  intei^ 
nally  in  the  internal  border,  and  presenting  towards  their  inner  third 
the  supra-orbital  notch,  for  the  supnirorbital  nerve  and  artery.  Be- 
neath the  supra-orbital  ridges  are  the  openings  of  the  orbits.  Between 
the  orbits  is  the  bridge  of  tiie  nose,  overarching  the  anterior  nares ;  and 
on  each  side  of  this  opening  the  canine  fossa  of  the  superior  maxillary 
bone,  the  infra-orbital  foramen,  and  still  fiirther  outwards  the  pro* 
minence  of  the  malar  bone  ;  at  the  lower  margin  of  the  anterior  nares 
is  the  nasal  spine,  and  beneath  this  the  superior  alveolar  arch  contain- 
ing the  teeth  of  the  upper  jaw.  Forming  the  lower  boundary  of  the 
iace  is  the  lower  jaw,  containing  in  its  alveolar  process  the  lower 
teeth,  and  projecting  inferiorly  to  form  the  chin ;  on  either  side  of  the 
chin  is  the  mental  foramen.  If  a  perpendicuhur  line  be  drawn  from 
the  inner  third  of  the  supra-orbital  ridge  to  the  inner  third  of  the 
body  of  the  lower  jaw,  it  will  be  found  to  intersect  three  openings ; — 
the  supra-orbital,  infra-orbital,  and  mental,  each  giving  passage  to  a 
£Eudal  branch  of  the  fifth  nerve. 
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ORBITS. 

The  orbiis  are  two  quadrilateral  hollow  cones,  situated  in  the  upper 
part  of  the  fiice,  and  intended  for  the  reception  of  the  eye-balls,  with 
their  muscles,  vessels,  and  nerves,  and  the  lachrymal  glands.  The  cen- 
tral axis  of  each  orbit  is  directed  outwards,  so  that  the  axes  of  the  two 
continued  into  the  skull  through  the  optic  foramina,  would  intersect 
over  the  middle  of  the  sella  turcica.  The  superior  boundary  of  the 
orbit  is  formed  by  the  orbital  plate  of  the  frontal  bone,  and  by  part  of 
the  lesser  wing  of  the  sphenoid ;  the  inferior^  by  part  of  the  malar 
bone  and  by  the  orbital  processes  of  the  superior  maxillary  and  palate 
bone;  the  internal  by  the  lachrymal  bone,  the  os  pUmum  of  the 
edunoid  and  part  of  the  body  of  the  sphenoid  ;  and  the  external^  by 
the  orbital  process  of  the  malar  bone  and  the  great  ala  of  the  sphenoid  ; 
these  may  be  expressed  more  clearly  in  a  tabular  form : — 

Frontal. 
Sphenoid  (lesser  wing). 


Malar.  Lachrymal. 

Sphenoid  (greater  wing).  Orbit.  Ethmoid  (os  planum). 

Sphenoid  (body). 


Malar. 

Superior  maxillary. 

Palate. 

There  are  nine  openings  communicating  with  the  orbit : — ^the  qpHc, 
for  the  admission  of  the  optic  nerve  and  ophthalmic  artery  ;  the  spAe- 
noidal  fissure^  for  the  transmission  of  the  third,  fourth,  the  three 
branches  of  the  ophthalmic  division  of  the  fifth  and  the  sixth  nerve, 
and  the  ophthalmic  vein ;  the  sfheno-nuueiUary  fissure^  for  the  passage 
of  the  superior  maxillary  nerve  and  artery  to  tiie  opening  of  entrance 
of  the  infrororbiUd  canal;  temporo-malar  foramina — two  or  three 
small  openings  in  the  orbital  process  of  the  malar  bone,  for  the  passage 
of  filaments  of  the  orbital  branch  of  the  superior  maxillary  nerve  ;  an- 
terior and  posterior  ethmoidal  foramina  in  the  suture  between  the  os 
jdanum  and  frontal  bone,  the  former  transmitting  the  nasal  nerve  and 
anterior  ethmoidal  artery,  and  the  latter  the  posterior  ethmoidal  artery 
and  vein  ;  the  opening  of  the  naeal  duct ;  and  the  suprororbited  notch 
or  foramen,  for  Uie  supra-orbital  nerve  and  artery. 

NASAL   FOSaS. 

The  nasal  fossae  are  two  irregular  cavities,  situate  in  the  middle  of 
the  fiice,  and  extending  from  before  backwards.  They  are  bounded 
above  by  the  nasal  bones,  ethmoid,  and  sphenoid;  hehw  by  the  palate 
processes  of  the  superior  maxillaiy  and  palate  bones ;  externaUy  by  the 


anperior  maxillary,  Ischrjmat,  iaferioc  tmbioated,  ellunoid,  palate,  and 
inlemal  pterygoid  plst«  of  the  ephenoid ;  and  the  tiro  (osire  are  eepa- 
lated  bf  the  vomer  and  the  peipendjcular  lamella  of  the  etbiDoid. 
TheK  maj  be  mora  clearly  eipreaud  in  a  tabular  form : — 


Eacb  nasal  foBBa  la  divided  into  three  irregular 


le  line,  uid  the  honj  Mptun 


iBl  fOutt  tnade  imm«djatelr  Co  the  rif^t  of 


U  The  fronlBl  bone.    ' 
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nor  and  middle  turbinated  bones  being  processes  of  the  ethmoid,  and 
the  inferior  a  distinct  bone  of  the  face.  The  superior  mecUus  occupies 
the  superior  and  posterior  part  of  each  fossa ;  it  is  situated  between  the 
superior  and  middle  turbinated  bones,  and  has  opening  into  it  three 
foramina,  viz,  the  opening  of  the  posterior  ethmoid  cells,  the  opening 
of  the  sphenoid  cells,  and  the  spheno-palatine  foramen.  The  middle 
meatus  is  the  space  between  the  middle  and  inferior  turbinated  bones ; 
it  also  presents  three  foramina,  the  opening  of  the  frontal  sinuses,  of 
the  anterior  ethmoid  cells,  and  of  the  antrum.  The  largest  of  the 
three  passages  is  the  inferior  meatus,  which  is  the  space  between  the 
inferior  turbinated  bone  and  the  floor  of  the  fossa ;  in  it  there  are  two 
foramina,  the  termination  of  the  nasal  duct,  and  one  opening  of  the 
anterior  palatine  canal.  The  nasal  fossae  commence  upon  the  face  by 
a  large  irregular  opening,  the  anterior  nares,  and  terminate  posteriorly 
in  the  two  posterior  nares. 

TBBTH. 

Man  is  provided  with  two  successions  of  teeth ;  the  first  are  the 
teeth  of  childhood,  they  are  called  temporary,  deciduous,  or  milk  teeth ; 
the  second  continue  until  old  age,  and  are  named  permanent. 

The  permanent  teeth  are  thirty-two  in  number,  sixteen  in  each  jaw ; 
they  are  divisible  into  four  classes, — incisors,  of  which  there  are  four 
in  each  jaw,  two  central  and  two  lateral ;  canine,  two  above  and  two 
below;  bicuspid,  four  above  and  four  below;  and  molars,  six  above 
and  six  below. 

The  temporary  teeth  are  twenty  in  number ;  eight  incisors,  four  ca- 

galli  process  of  the  ethmoid.  The  groove  between  I  and  3  is  the  lateral  bound- 
ary <n  the  foramen  csecum.  4.  The  cribriform  plate  of  the  ethmoid.  5.  Part 
of  the  sphenoidal  cells.  6.  The  basilar  portion  of  the  sphenoid  bone.  Bones 
S,  4,  and  5,  form  the  superior  boundary  of  the  nasal  fossa.  7,  7.  The  articula- 
ting surfoce  of  the  pamine  process  of  the  superior  maxillary  bone.  The 
groove  between  7*  7*  u  the  lateral  half  of  the  incisive  canal,  and  the  dark  aper- 
ture in  the  groove  the  inferior  termination  of  the  left  naso-palatine  canal. 
8.  The  nasal  spine.  9*  The  palatine  process  of  the  palate  bone.  a.  The  su- 
perior turbinated  bone,  marked  by  grooves  and  apertures  for  filaments  of  the 
olfectorv  nerve,  b.  The  superior  meatus,  c.  A  probe  passed  into  the  posterior 
ethmoidal  cells,  d.  The  opening  of  the  sphenoidal  cells  into  the  superior 
meatus,  e.  The  spheno-palatine  foramen.  /.  The  middle  turbinated  bone. 
g,  g.  Tlie  middle  meatus,  h.  A  probe  passed  into  the  infundibular  canal, 
feading  from  the  frontal  sinuses  and  anterior  ethmoid  cells;  the  trian^ar 
aperture  immediately  above  the  letter  is  the  opening  of  the  maxiUary  smus. 
i.  The  inferior  tuxbmated  bone,  k,  k.  The  mferior  meatus.  /,  /.  A  probe 
passed  up  the  nasal  duct,  shewing  the  direction  of  that  canal.  The  anterior 
letters  g,  ft,  are  placed  (m  the  superior  maxillary  bone,  the  posterior  on  the 
palate  oonci  in.  The  internal  ptenvoid  plate,  n.  Its  hamular  process, 
o.  The  external  pterygoid  plate,  p.  The  situation  of  the  opening  of  the  Eus- 
tachian tube.  q.  Tne  posterior  palatine  foramina,  the  letter  is  placed  on  the 
hard  palate,  r.  The  roof  of  the  left  orbit.  «.  The  optic  foramen,  t.  The 
groove  for  the  last  turn  of  the  internal  carotid  artery  converted  into  a  foramen 
aj  the  devdopment  of  an  osseous  communication  between  the  anterior  and 
middle  dinoid  processes,  v.  The  sella  turcica,  z.  The  posterior  dinoid 
process. 
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nine,  and  eight  molars.  The  temporary-  molars  have  four  tubercles, 
and  are  succeeded  by  the  permanent  bicuspides,  which  have  only  two 
tubercles. 

Each  tooth  is  divisible  into  a  croum,  which  is  the  part  apparent 
above  the  gum ;  a  constricted  portion  around  the  base  of  the  crown, 
the  neck;  and  a  root  or  /an^,  which  is  contained  within  the  alveolus. 
The  root  is  invested  by  periosteum,  which  lines  the  alveolus,  and  is 
then  reflected  upon  the  root  of  the  tooth  as  far  as  its  neck. 

The  incisor  teeth  (cutting  teeth)  are  named  from  presenting  a  sharp 
and  cutting  edge,  formed  at  the  expense  of  the  posterior  surfistce.  The 
crown  is  flattened  from  before  backwards,  being  somewhat  convex  in 
front  and  concave  behind ;  the  neck  is  considerably  constricted,  and 
the  root  compressed  from  side  to  side ;  at  its  apex  is  a  small  opening 
for  the  passage  of  the  nerve  and  artery  of  the  tooth. 

The  canine  teeth  (cuspidati)  follow  the  incisors  in  order  from  before 
backwards ;  two  are  situated  in  the  upper  jaw,  one  on  each  side,  and 
two  in  the  lower.  The  crown  is  larger  than  that  of  the  incisors,  con- 
vex before  and  concave  behind,  and  tapering  to  a  blunted  point 
The  root  is  longer  than  that  of  all  the  other  teeth,  compressed  at  each 
side,  and  marked  by  a  slight  groove. 

The  bicuspid  teeth  (bicuspidati,  small  molars),  two  on  each  side  in 
each  jaw,  follow  the  canine,  and  are  intermediate  in  size  between 
them  and  the  molars.  The  crown  is  compressed  from  before  back- 
wards, and  surmounted  by  two  tubercles,  one  internal,  the  other  ex- 
ternal ;  the  neck  is  oval ;  the  root  compressed,  marked  on  each  side 
by  a  deep  groove,  and  bifid  near  its  apex.  The  teeth  of  the  upper 
jaw  have  a  greater  tendency  to  the  division  of  their  roots  than  those 
of  the  lower,  and  the  posterior  than  the  anterior  pair. 

The  molar  teeth  (multicuspidati,  grinders),  three  on  each  side  in 
each  jaw,  are  the  largest  of  the  permanent  set.  The  crown  is  quadri- 
lateral, and  surmounted  by  four  tubercles,  the  neck  large  and  round, 
and  the  root  divided  into  several  fangs.  In  the  upper  jaw  the  first 
and  second  molar  teeth  have  three  roots,  sometimes  four,  which  are 
more  or  less  widely  separated  from  each  other,  two  of  the  roots  being 
external,  the  other  internal.  In  the  lower  there  are  but  two  roots, 
which  are  anterior  and  posterior ;  they  are  flattened  from  behind  for- 
wards, and  grooved  so  as  to  mark  a  tendency  to  division.  The  third 
molars,  or  dentes  sapientiae,  are  smaller  than  the  other  two ;  they  pre- 
sent three  tubercles  on  the  sur£Eice  of  the  crown  ;  and  the  root  is  single 
and  grooved,  appearing  to  be  made  up  of  four  or  five  &ngs  compressed 
together,  or  partially  divided.  In  the  lower  jaw  the  fangs  are  fire- 
quently  separated  to  some  distance  from  each  other,  and  much  curved, 
so  as  to  ofler  considerable  resistance  in  the  operation  of  extraction.* 

Structure. — The  base  of  the  crown  of  each  tooth  is  hollowed  in  its 
interior  into  a  small  cavity  which  is  continuous  with  a  canal  passing 
through  the  middle  of  each  &ng.    The  cavity  and  canal,  or  canals, 

*  See  an  excellent  practical  work,  "  On  the  Structure,  Economy,  and  Pa- 
thology of  the  Teeth,"  by  Mr.  Lintott. 
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constitate  the  cavitas  pulpse,  and  contain  a  soft  cellulo-vascnlar  organ, 
the  pvlp^  which  receives  its  supply  of  vessels  and  nerves  through  the 
small  opening  at  the  apex  of  each  root.  Mr.  Nasmyth,  to  whose  inves- 
tigations science  is  so  much  indebted  for  our  present  Imowledge  of  the 
intimate  structure  and  development  of  the  teeth,  has  observed  with 
regard  to  the  pulp,  that  it  is  composed  of  two  different  tissues,  vaseular 
and  reticular^  the  former  being  an  intricate  web  of  minute  vessels  ter^ 
minating  in  simple  capillary  loops,  the  latter  a  network  of  nucleated 
cells  in  which  calcareous  salts  are  gradually  deposited,  and  which  by 
a  systematic  continuance  of  that  process  are  gradually  converted  into 
ivory.  This  process  naturally  takes  place  at  the  sur&ce  of  the  pulp, 
and  as  the  pulp  is  thus  robbed  of  its  cells,  new  cells  are  produced  by 
the  capillary  plexus  to  supply  their  place,  and  be  in  their  turn  simi- 
larly transformed. 

A  tooth  is  composed  of  three  distinct  structures,  ivory  or  tooth-bone, 
enamel,  and  a  cortical  substance  or  cementum.  The  ivory  consists  of 
very  minute,  tapering,  and  branching  fibres  embedded  in  a  dense 
homogeneous,  interfibrous  substance.  The  fibres  commence  by  their 
larger  ends  at  the  walls  of  the  cavitas  pulpae  and  pursue  a  radiating 
and  serpentine  course  towards  the  periphery  of  the  tooth,  where  they 
terminate  in  ramifications  of  extreme  minuteness.  These  fibres, 
heretofore  considered  to  be  hollow  tubuli,  have  been  shewn  by  Mr. 
Nasmyth  to  be  rows  of  minute  opake  bodies,  arranged  in  a  linear 
series  (baccated  fibres,  Nasmyth),  to  be,  in  fact,  the  nuclei  of  the 
ivory  cells,  the  interfibrous  substance  being  the  rest  of  the  cell  filled 
with  calcareous  matter.  In  the  natural  state  of  the  tooth  all  trace  of 
the  parietes  or  mode  of  connection  of  the  cells  is  lost,  but  after  steeping 
in  weak  acid  the  cellular  network  is  perfectly  distinct. 

The  enamel  forms  a  crust  over  the  whole  exposed  surface  of  the 
crown  of  the  tooth  to  the  commencement  of  its  root ;  it  is  thickest 
oyer  the  upper  part  of  the  crown,  and  becomes  gradually  thinner  as  it 
^preaches  the  neck.  It  is  composed  of  minute  hexagonal  crystalline 
fibres,  resting  by  one  extremity  against  the  surface  of  the  ivory,  and 
constituting  by  the  other  the  free  surface  of  the  crown.  The  fibres 
examined  on  the  &ce  of  a  longitudinal  section  have  a  waving  arrange- 
ment, and  consist,  like  those  of  ivory,  of  cells  connected  by  their  sur- 
fiices  and  ends  and  filled  with  calcareous  substance.  When  the  latter 
is  removed  by  weak  acid  the  enamel  presents  a  delicate  cellular  net- 
woric  of  animal  matter. 

The  cortical  substance,  or  cementum,  (substantia  ostoidea,)  forms  a 
thin  coating  over  the  root  of  the  tooth,  from  the  termination  of  the 
enamel  to  the  opening  in  the  apex  of  the  fsmg.  In  structure  it  is 
analogous  to  bone,  and  is  characterized  by  the  presence  of  numerous 
calci^rooB  cells  and  tubuli.  The  cementum  increases  in  thickness 
with  the  advance  of  age,  and  gives  rise  to  those  exostosed  appear- 
ances occasionally  seen  in  the  teeth  of  very  old  persons,  or  in  those 
who  have  taken  much  mercury.  In  old  age  the  cavitas  pulpse  is  often 
foond  filled  up  and  obliterated  by  osseous  substance  analogous  to  the 
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cementum.  Mr.  Nasmyth  has  shewn  that  this,  like  the  other  struc- 
tures compoung  a  tooth,  is  formed  of  cells  having  a  reticular  arrange- 
ment. 

Development, — The  development  of  the  teeth  in  the  human  subject 
has  been  successfully  investigated  by  Mr.  Goodsir,  to  whose  interest- 
ing researches  I  am  indebted  for  the  following  narrative  :* — 

The  inquiries  of  Mr.  Goodsir  commenced  as  early  as  the  sixth  week 
after  conception,  in  an  embryo,  which  measured  seven  lines  and  a  half 
in  length  and  weighed  fifteen  grains.  At  this  early  period  each  upper 
jaw  presents  two  semicircular  folds  around  its  circumference  ;  the 
most  external  is  the  true  lip ;  the  internal,  the  rudiment  of  the  palate ; 
and  between  these  is  a  deep  groove,  lined  by  the  common  mucous 
membrane  of  the  mouth.  A  little  later,  a  ridge  is  developed  from  the 
floor  of  this  groove  in  a  direction  from  behind  forwards,  this  is  the 
rudiment  of  the  external  alveolus ;  and  the  arrangement  of  the  appear- 
ances from  without  inwards  at  this  period  is  the  following : — Most 
externally  and  forming  the  boundary  of  the  mouth,  is  the  lip  ;  next 
we  find  a  deep  groove,  which  separates  the  lip  from  the  future  jaw ; 
then  comes  the  external  alveolar  ridge;  fourthly,  another  groove,  in 
which  the  germs  of  the  teeth  are  developed,  the  primitioe  dented 
groove ;  fii^ly,  a  rudiment  of  the  internal  alveolar  ridge;  and, 
sixthly,  the  rudiment  of  the  future  palate  bounding  the  whole  in- 
ternally. At  the  seventh  week  the  germ  of  the  first  deciduous  molar 
of  the  upper  jaw  lias  made  its  appearance,  in  the  form  of  a  '^  simple, 
free,  granular  papilla  "  of  the  mucous  membrane,  projecting  from  the 
floor  of  the  primitive  dental  groove ;  at  the  eighth  week,  the  papilla 
of  the  canine  tooth  is  developed ;  at  the  ninth  week,  the  papillae  of  the 
four  incisors  (the  middle  preceding  the  lateral)  appear;  and  at  the 
tenth  week  the  papilla  of  the  second  molar  is  seen  behind  the  anterior 
molar  in  the  primitive  dental  groove.  So  that  at  this  early  period, 
viz.  the  tenth  week,  the  papillae  or  germs  of  the  whole  ten  deciduous 
teeth  of  the  upper  jaw  are  quite  distinct  Those  of  the  lower  jaw  are 
a  little  more  tardy ;  the  papilla  of  the  first  molar  is  merely  a  slight 
bulging  at  the  seventh  week,  and  the  tenth  papilla  is  not  apparodt 
until  the  eleventh  week. 

From  about  the  eighth  week  the  primitive  dental  groove  becomes 
contracted  before  and  behind  the  first  deciduous  molar,  and  laminae  of 
the  mucous  membrane  are  developed  around  the  other  papillae,  which 
increase  in  growth  and  enclose  the  papillae  in  follicles  with  open 
mouths.  At  the  tenth  week  the  follicle  of  the  first  molar  is  com- 
pleted, then  that  of  the  canine;  during  the  eleventh  and  twelfth 
weeks  the  follicles  of  the  incisors  succeed,  and  at  the  thirteenth  week 
the  follicle  of  the  posterior  deciduous  molar. 

During  the  thirteenth  week  the  papillae  undergo  an  alteration  of 
form,  and  assume  the  shape  of  the  teeth  they  are  intended  to  repre- 

*  "  On  the  Origin  and  Development  of  the  Pulps  and  Sacs  of  the  Human 
Teeth,"  by  John  Goodsir,  jun.  in  the  Edinburgh  Medical  and  Surgical  Journal, 
January  1839. 
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sent.  And  at  the  same  time  small  membranous  processes  are  de- 
veloped from  the  mouths  of  the  follicles  ;  these  processes  are  intended 
to  serve  the  purpose  of  opercula  to  the  follicles,  and  they  correspond 
in  shape  with  the  form  of  the  crowns  of  the  appertaining  teeth.  To 
tile  follicles  of  the  incisor  teeth  there  are  two  opercula ;  to  the  canine, 
three  ;  and  to  the  molars  a  number  relative  to  the  number  of  their 
tnberdea,  either  four  or  five.  During  the  fourteenth  and  fifteenth 
weeks  the  opercula  have  completely  closed  the  follicles,  so  as  to 
convert  them  into  dewUU  mcs,  and  at  the  same  time  the  papillae  have 
become  pulps. 

The  deep  portion  of  the  primitive  dental  groove,  viz.  that  which  con- 
tains the  dental  sacs  of  the  deciduous  teeth,  being  thus  closed  in,  the 
remaining  portion,  that  which  is  nearer  the  sur&ce  of  the  gum,  is  still 
left  open,  and  to  this  Mr.  Goodsir  has  given  the  title  of  secondary 
denial  groove  ;  as  it  serves  for  the  development  of  all  the  permanent 
teeth,  vriih  the  exception  of  the  anterior  molars.  During  the  four- 
teenth and  fifteenth  weeks  small  lunated  inflections  of  the  mucous 
membrane  are  formed,  immediately  to  the  inner  side  of  the  closing 
opercula  of  the  deciduous  dental  follicles,  commencing  behind  the 
incisors  and  proceeding  onwards  through  the  rest ;  these  are  the 
rudiments  of  the  follicles  or  cavities  of  reserve  of  the  four  permanent 
incisors,  two  permanent  canines,  and  the  four  bicuspides.  As  the 
secondary  dental  groove  gradually  doses,  these  follicular  inflections  of 
the  mucous  membrane  are  converted  into  closed  cavities  of  reserve^ 
which  recede  firom  the  sur&ce  of  the  gum  and  lie  immediately  to  the 
inner  side  and  in  close  contact  with  the  dental  sacs  of  the  deciduous 
teeth,  being  enclosed  in  their  submucous  cellular  tissue.  At  about  the 
fifth  month  the  anterior  of  these  cavities  of  reserve  dilate  at  their 
distal  extremities,  and  a  fold  or  papilla  projects  into  their  fundus, 
oonstitating  the  rudiment  of  the  germ  of  the  permanent  tooth  ;  at  the 
same  time  two  small  opercular  folds  are  produced  at  their  proximal  or 
■mall  extremities,  and  convert  them  into  true  dental  sacs. 

During  the  fifth  month  the  posterior  part  of  the  primitive  dental 
groove  behind  the  sac  of  the  last  deciduous  tooth  has  remained  open, 
and  in  it  has  developed  the  papilla  and  follicle  of  the  first  permanent 
molar.  Upon  the  closure  of  this  follicle  by  its  opercula,  the  secondary 
dental  groove  upon  the  summit  of  its  crown  forms  a  large  cavity  of 
reserve,  lying  in  contact  with  the  dental  sac  upon  the  one  side  and 
with  the  gum  upon  the  superficial  side.  At  this  period  the  deciduous 
teeth,  and  the  sacs  of  the  ten  anterior  permanent  teeth,  increase  so 
much  in  size,  without  a  correqxmding  lengthening  of  the  jaws,  that 
the  first  permanent  molars  are  gradually  pressed  backwards  and 
iq»war&  into  the  maxillary  tuberositjr  in  the  upper  jaw,  and  into  the 
base  of  the  coronoid  process  of  the  lower  jaw ;  a  position  which  they 
oocopy  at  the  eighth  and  ninth  months  of  foetal  life.  In  the  infimt  of 
leven  or  eight  months  the  jaws  have  grown  in  length,  and  the  first 
permanent  molar  returns  to  its  proper  position  in  the  dental  range. 
The  cavity, of  reserve,  which  has  been  previously  elongated  by  the 
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upward  moyement  of  the  first  permanent  molar,  now  dilates  into  the 
cavity  which  that  tooth  has  just  quitted ;  a  papilla  is  developed  from 
its  fundus,  the  cavity  becomes  constricted,  and  the  dental  sac  of  the 
second  molar  tooth  is  formed,  still  leaving  a  portion  of  the  great 
cavity  of  reserve  in  connection  with  the  superficial  side  of  the  sac. 
As  the  jaws  continue  to  grow  in  length,  the  second  permanent  dental 
sac  descends  from  its  elevated  position  and  advances  forwards  into 
the  dental  range,  following  the  same  curve  with  the  first  permanent 
molar.  The  remainder  of  the  cavity  of  reserve,  already  lengthened 
backwards  by  the  previous  position  of  the  second  molar,  again  dilates 
for  the  last  time,  developes  a  papilla  and  sac  in  the  same  manner  with 
the  preceding,  and  forms  the  third  permanent  molar  or  wisdom  tooth, 
which  at  the  age  of  nineteen  or  twenty,  upon  the  increased  growth 
of  the  jaw,  follows  the  course  of  the  first  and  second  molars  into  the 
dental  range. 

From  a  consideration  of  the  foregoing  phenomena,  Mr.  Goodsir  has 
divided  the  process  of  dentition  into  three  natural  stages: — 1.  folli- 
cular ;  2.  saccular ;  3.  eruptive.  The  first,  or  foUicular  stage^  he 
makes  to  include  all  the  changes  which  take  place  from  the  first 
appearance  of  the  dental  groove  and  papillae  to  the  closure  of  their 
follicles ;  occupying  a  period  which  extends  from  the  sixth  week  to 
the  fourth  or  fifth  month  of  intra-uterine  existence.  The  second,  or 
saccular  stage,  comprises  the  period  when  the  follicles  are  shut  sacs, 
and  the  included  papillae  pulps ;  it  commences  at  the  fourth  and  fifth 
months  of  intra-uterine  existence,  and  terminates  for  the  median 
incisors,  at  the  seventh  or  eighth  month  of  infantile  life,  and  for 
the  wisdom  teeth  at  about  the  twenty-first  year.  The  third,  or 
eruptive  stage,  includes  the  completion  of  the  teeth,  the  eruption 
and  shedding  of  the  temporary  set,  the  eruption  of  the  permanent, 
and  the  necessary  changes  in  the  alveolar  processes.  It  extends 
from  the  seventh  month  till  the  twenty-first  year. 

"  The  anterior  permanent  molar,**  says  Mr.  Goodsir,  **  is  the  most 
remarkable  tooth  in  man,  as  it  forms  a  transition  between  the  milk 
and  the  permanent  set."  If  considered  anatomically,  i.  e,  in  its  de- 
velopment firom  the  primitive  dental  groove,  by  a  papilla  and  follicle, 
**^  it  is  decidedly  a  milk  tooth ;"  if  physiologically,  '^  as  the  most 
efiScient  grinder  in  the  adult  mouth,  we  must  consider  it  a  permanent 
tooth."  ^  It  is  a  curious  circumstance,  and  one  which  will  readily 
suggest  itself  to  the  surgeon,  that  laying  out  of  view  the  wisdom 
teeth,  which  sometimes  decay  at  an  early  period  from  other  causes, 
the  anterior  molars  are  the  permanent  teeth  which  most  frequently 
give  way  first,  and  in  the  most  symmetrical  manner  and  at  the  same 
time,  and  frequently  before  the  milk  set." 

Growth  of  Teeth. — Immediately  that  the  dental  follicles  have  been 
closed  by  their  opercula,  the  pulps  become  moulded  into  the  form  of 
the  future  teeth;  and  the  bases  of  the  molars  divided  into  two  or 
three  portions  representing  the  future  fangs.  The  dental  sac  is  com- 
posed of  two  layers,  an  internal  or  vascular  layer,  which  was  originally 
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a  part  of  the  mucous  sur&ce  of  the  mouth,  and  a  oellulo-fibrous  layer, 
amdogons  to  the  corium  of  the  mucous  membrane.  Upon  the  forma- 
tion of  this  sac  by  the  closure  of  the  follicle,  the  mucous  membrane 
resembles  a  serous  membrane  in  being  a  shut  sac,  and  may  be  con- 
sidered as  consisting  of  a  tunica  propria,  which  invests  the  pulp ;  and 
a  tunica  reflexa,  which  is  adherent  by  its  outer  surface  with  the 
stmctures  in  the  jaw,  and  by  the  inner  surfiu%  is  free,  being  separated 
from  the  pulp  by  an  intervening  cavity.  As  soon  as  the  moulding  of 
the  pulp  has  commenced,  this  cavity  increases  and  becomes  filled 
with  a  gelatinous  granular  substance,  the  enamel  organs  which  is 
adherent  to  the  whole  internal  surfsice  of  the  tunica  reflexa,  but  not 
to  ^e  tunica  propria  and  pulp.  At  the  same  period,  viz.  during  the 
fourth  or  fifth  month,  a  thin  lamina  of  ivory  is  formed  by  the  pulp, 
and  occupies  its  most  prominent  point:  if  the  tooth  be  incisor  or 
canine,  the  newly  form^  layer  has  the  figure  of  a  small  hollow  cone; 
if  molar,  there  will  be  four  or  five  small  cones  corresponding  with 
the  number  of  tubercles  on  its  crown.  These  cones  are  united  by 
the  formation  of  additional  layers,  the  pulp  becomes  gradually  sur- 
rounded and  diminishes  in  size,  evolving  fresh  layers  during  its 
retreat  into  the  jaws  until  the  entire  tooth  with  its  £Emgs  is  completed, 
and  the  small  cavitas  pulpae  of  the  perfect  tooth  alone  remains,  com- 
municating through  the  opening  in  the  apex  of  each  &ng  with  the 
dental  vessels  and  nerves.  The  number  of  roots  appears  to  depend 
upon  the  number  of  nervous  filaments  sent  to  each  pulp.  When  the 
formation  of  the  ivory  has  commenced,  the  enamel  organ  becomes 
transformed  into  a  laminated  tissue,  corresponding  with  the  direction 
of  the  fibres  of  the  enamel,  and  the  crystalline  substance  of  the  enamel 
is  secreted  into  its  meshes  by  the  vascular  lining  of  the  sac. 

The  cemerUum  appears  to  be  formed  at  a  later  period  of  life,  either 
by  a  deposition  of  osseous  substance  by  that  portion  of  the  dental  sac, 
which  continues  to  enclose  the  fang,  and  acts  as  its  periosteum,  or  by 
the  conversion  of  that  membrane  itself  into  bone  ;  the  former  supposi- 
tion is  the  more  probable. 

The  formation  of  ivory  commences  in  the  first  permanent  molar  pre- 
viously to  birth. 

Eruption, — When  the  crown  of  the  tooth  has  been  formed  and 
coated  with  enamel,  and  the  fang  has  grown  to  the  bottom  of  its  socket 
by  the  progressire  lengthening  of  the  pulp,  the  formation  of  ivory, 
and  the  adhesion  of  the  ivory  to  the  contiguous  portion  of  the  sac,  the 
pressure  of  the  socket  causes  the  reflected  portion  of  the  sac  and  the 
edge  of  the  tooth  to  approach,  and  the  latter  to  pass  through  the  gum. 
The  sac  has  thereby  resumed  *  its  original  follicular  condition,  and 
has  become  continuous  with  the  mucous  membrane  of  the  mouth.  The 
opened  sac  now  begins  to  shorten  more  rapidly  than  the  fang  lengthens, 
and  the  tooth  is  quickly  drawn  upwards  by  the  contraction,  leaving  a 

*  Mr.  Nas]rmth  is  (tf  opinion  that  it  is  "  bv  a  process  of  absorption,  and  not 
of  dkraiitioii,  tluit  tiie  tooth  is  emaQcipated."  Medico-chirurgical  Transac- 
tfams.    1880. 
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space  between  the  extremity  of  the  unfinished  root  and  the  bottom  of 
the  socket,  in  which  the  growth  and  completion  of  the  fsmg  is  more 
speedily  effected. 

During  the  changes  which  have  here  been  described  as  taking  place 
among  the  dental  sacs  contained  within  the  jaws,  the  septa  between 
the  sacs,  which  at  first  were  composed  of  spongy  tissue,  soon  became 
fibrous,  and  were  afterwards  formed  of  bone,  which  was  developed 
from  the  surfiice  and  proceeded  by  degrees  more  deeply  into  the  jaws, 
to  constitute  the  alveoU.  The  sacs  of  the  ten  anterior  permanent 
teeth,  at  first  enclosed  in  the  submucous  cellular  tissue  of  the  deciduous 
dental  sacs,  and  received  during  their  growth  into  crypts  situated 
behind  the  deciduous  teeth  advanced  by  degrees  beneath  the  fangs  of 
those  teeth,  and  became  separated  from  them  by  distinct  osseous  al- 
veoli. The  necks  of  the  sacs  of  the  permanent  teeth,  by  which  they 
originally  communicated  with  the  mucous  lining  of  the  secondary 
groove,  still  exist,  in  the  form  of  minute  obliterated  cords,  separated 
from  the  deciduous  teeth  by  their  alveolus,  but  communicating  through 
a  minute  osseous  canal  with  the  fibrous  tissue  of  the  palate,  im- 
mediately behind  the  corresponding  deciduous  teeth.  ^  These  cords 
and  foramina  are  not  obliterated  in  the  child,^*  says  Mr.  Goodsir, 
*'  either  because  the  cords  are  to  become  useful  as  '  gubemacula  ^  and 
the  canals  as  '  itinera  dentium ;  ^  or,  much  more  probably,  in  virtue  of 
a  law,  which  appears  to  be  a  general  one  in  the  development  of  animal 
bodies,  viz.  thai  parts^  or  organs^  which  have  once  acted  an  important 
part^  however  atrophied  they  may  afierwarda  become^  yet  never  alto- 
gether disappear,  so  long  as  they  do  not  interfere  with  other  parts  or 
functions.^'* 

Succession, — The  periods  of  appearance  of  the  teeth  are  extremely 
irregular ;  it  is  necessary,  therefore,  to  have  recourse  to  an  average, 
which,  for  the  temporary  teeth,  may  be  stated  as  follows,  the  teeth 
of  the  lower  jaw  preceding  those  of  the  upper  by  a  short  interval : — 

7th  month,  two  middle  incisors.        1 8th  month,  canine. 

9th  month,  two  lateral  incisors.        24th  month,  two  last  molares. 

]  2th  month,  first  molares. 

The  periods  for  the  permanent  teeth  are, 

6^  year,  first  molares.  10th  year,  second  bicuspides. 

7th  year,  two  middle  incisors.  11th  to  12th  year,  canine. 

8th  year,  two  lateral  incisors.  12th  to  13th  year,  second  molares. 

9th  year,  first  bicuspides.  17th  to  2l8t  year,  last  molares. 

OS  HYOIDBS. 

The  OS  hyoides  forms  the  second  arch  developed  from  the  cranium, 
and  gives  support  to  the  tongue,  and  attachment  to  numerous  muscles 
in  the  neck.  It  is  named  from  its  resemblance  to  the  Greek  letter  t/, 
and  consists  of  a  central  portion  or  body,  of  two  larger  comua,  which 
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project  backwards  from  the  body ;  and  two  lesser  comua,  which  ascend 
from  the  an^es  of  union  between  the  body  and  the  greater  comua. 

The  body  is  somewhat  quadrila- 
teral, rough  and  convex  on  its  ante- 
ro  superior  surfiEice,  by  which  it 
gives  attachment  to  muscles ;  con- 
cave and  smooth  on  the  postero-in- 
ferior  Bur&ce,  by  which  it  lies  in 
contact  with  the  thyro-hyoidean 
membrane.  The  greater  comua  are 
flattened  from  above  downwards, 
and   terminated  posteriorly  by  a 

tubercle ;  and  the  lesser  comua,  conical  in  form,  give  attachment  to 
the  stylo-hyoid  ligaments.  In  early  age  and  in  the  adult,  the  cor^ 
nua  are  connected  with  the  body  by  cartilaginous  surfaces  and  liga- 
mentous fibres ;  but  in  old  age  they  become  united  by  bone. 

Development. — By  Jive  centres,  one  for  the  body,  and  one  for  each 
comu.  Ossification  commences  in  the  greater  comua  during  the  last 
month  of  foetal  life,  and  in  the  lesser  comua  and  body  soon  after 
birth. 

Attcuihment  of  Musdes, — To  eleven  pairs;  stemo-hyoid,  thyro-hyoid, 
omo-hyoid,  pulley  of  the  digastricus,  stylo-hyoid,  mylo-hyoid,  genio- 
hyoid, genio-hyo-glossus,  hyo-glossus,  lingualis,  and  middle  constrictor 
of  the  pharynx.  It  also  gives  attachment  to  the  stylo-hyoid,  thyro- 
hyoid, and  hyo-epiglottic  ligaments,  and  to  the  thyro-hyoidean  mem- 
brane. 

THORAX  AND  UPPER  EXTREMITY. 

The  bones  of  the  thorax  are  the  sternum  and  ribs ;  and,  of  the 
upper  extremity,  the  clavicle,  scapula,  humems,  ulna  and  radius,  bones 
of  the  carpus,  metacarpus,  and  phalanges. 

Sternum. — The  sternum  (fig.  33)  is  situated  in  the  middle  line  of 
the  front  of  the  chest,  and  is  oblique  in  direction,  the  superior  end 
lying  within  a  few  inches  of  the  vertebral  column,  and  the  inferior 
being  projected  forwards  so  as  to  be  placed  at  a  considerable  distance 
from  the  spine.  The  bone  is  flat  or  slightly  concave  in  front,  and 
marked  by  five  transverse  lines  which  indicate  its  original  subdivision 
into  six  pieces.  It  is  convex  behind,  broad  and  thick  above,  flattened 
and  pointed  below,  and  is  divisible  in  the  adult  into  three  pieces, 
superior,  middlf ,  and  inferior. 

The  superior  piece  or  manubrium  is  nearly  quadrilateral ;  it  is  broad 
and  thick  above,  where  it  presents  a  concave  border  (incisura  semi- 

*  The  OS  hyoides  seen  from  before.  1.  The  antero-superior,  or  convex  ride 
ci  the  body.  S.  The  great  comu  of  the  left  side.  3.  The  leaser  comu  of  the 
•ame  side.  The  comua  were  ossified  to  the  body  of  the  bone  in  the  spedmen 
from  which  this  figure  was  ^brawn. 
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lunaris),  and  narrow  at  its  junction  with  the  middle  piece.  At  each 
superior  angle  is  a  deep  articular  depression  (incisura  clavicularis)  for 
the  clavicle,  and  on  either  side  two  notches,  for  the  articulation  of  the 
cartilage  of  the  first  rib,  and  one  half  of  the  second. 

The  middie  piece  or  body,  considerably  longer  than  the  superior,  is 
broad  in  the  middle,  and  somewhat  narrower  at  each  extremity.  It 
presents  at  either  side  six  articular  notches,  for  the  lower  half  of  the 
second  rib,  the  four  next  ribs,  and  the  upper  half  of  the  seventh. 
This  piece  is  sometimes  perforated  by  an  opening  of  various  magnitude 
resulting  from  arrest  of  development. 

The  inferior  piece  (ensiform  or  xiphoid  cartilage)  is  the  smallest  of 
the  three,  often  merely  cartilaginous,  and  very  various  in  appearance, 
being  sometimes  pointed,  at  other  times  broad  and  thin,  and  at  other 
times  again,  perforated  by  a  round  hole,  or  bifid.  It  presents  a  notch 
at  each  side  for  the  articulation  of  the  lower  half  of  the  cartilage  of  the 
seventh  rib. 

DevelopTneni, — By  a  variable  number  of  centres,  generally  ten, 
namely,  two  for  the  manubrium ;  one  (sometimes  two)  for  the  first 
piece  of  the  body,  two  for  each  of  the  remaining  j)ieces,  and  one  for 
the  ensiform  cartilage.  Ossification  commences  towards  the  end  of  the 
fifth  month  in  the  manubrium,  the  two  pieces  for  this  part  being 
placed  one  above  the  other.  At  about  the  same  time  the  centres  for 
the  first  and  second  pieces  of  the  body  are  apparent ;  the  centres  for 
the  third  piece  of  the  body  appear  a  few  months  later,  and  those  for  the 
fourth  piece  soon  after  birth.  The  osseous  centre  for  the  ensiform 
cartilage,  is  so  variable  in  its  advent,  that  it  may  be  present  at  any 
period  between  the  third  and  eighteenth  year.  The  double  centres 
for  the  body  of  the  sternum  are  disposed  side  by  side  in  pairs,  and  it 
is  the  irregular  union  of  these  pairs  in  the  last  three  pieces  of  the  body 
that  gives  rise  to  the  large  aperture  occasionally  seen  in  the  sternum 
towards  its  lower  part.  Union  of  the  pieces  of  the  sternum  com- 
mences from  below  and  proceeds  upwards ;  the  fourth  and  the  third 
unite  at  about  puberty,  the  third  and  the  second  between  twenty  and 
twenty-five,  and  the  second  and  the  first  between  twenty-five  and 
thirty.  The  ensiform  appendix  becomes  joined  to  the  body  of  the 
sternum  at  forty  or  fifty  years ;  and  the  manubrium  to  the  body  only 
in  very  old  age.  Two  small  pisiform  pieces  have  been  described  by 
Beclard  and  Breschet,  as  being  situated  upon  and  somewhat  behind 
each  extremity  of  the  incisura  semilunaris  of  the  upper  border  of  the 
manubrium.  These  pre-stemal  or  supra-sternal  pieces  which  are  by 
no  means  constant,  appear  at  about  the  thirty-fifth  year.  Beclard 
considers  them  to  be  the  analogue  of  the  fourchette  of  birds,  and 
Breschet  as  the  sternal  ends  of  the  cervical  rib. 

Articidations. — With  siaieen  bones ;  viz.  with  the  clavicle  and  the 
seven  true  ribs,  at  each  side. 

Attachment  of  Muscles, — To  nine  pairs  and  one  single  muscle ;  viz. 
to  the  pectoralis  major,  stemo-mastoid,  stemo-hyoid,  stemo-thyroid. 


Ribs.— The  rib*  are  tweWe  in  niunber  at  each  «de  ;  the  fint  Kiea 
■re  comiected  with  the  ■temDm,  and  hence  named  ittrnal  or  true  riha; 
the  renuining  G>e  toe  Che  aitermd  at  faUe  ribs;  and  the  [at(  two 
■horter  thau  ue  xtaX,  and  tree  at  their  eitmnitiea,  are  ihejbx^vig  ribs. 


The  riba  increase  in  length  bom  the  first  to  the  eighth,  whence  thejr 
again  diminish  to  the  twelfth;  in  breadth  the;  diminith  gndually 
{nm  the  first  to  the  last,  and  with  the  eiteption  of  tiie  last  two  an 
broader  at  the  anterior  than  at  the  posterior  end.  The  first  rib  is 
iwrizontal  in  it*  dinction ;  all  the  rest  an  oblique,  so  that  the  ante- 
rior extremity  blla  conuderably  below  the  posterior.  Each  rib  pre- 
■ents  an  eitemal  and  internal  sar&ce,  a  superior  and  inferior  borier. 

■  An  imleriaf  rinr  of  tlie  Ihoiai,  I .  The  tuperior  [dece  of  the  iternum 
a.  He  middle  pi«e-  3-  The  iufaior  piece^  or  ennform  csrdlHge.  4.  The 
IbM  donal  nrtefan.  S.  The  Isn  donul  nrlebn.  6.  The  jnt  rib.  7.  Its 
had  S.  It!  DESk,  Rtting  igiinit  l)ie  tmuiene  proceia  of  the  flnC  donal 
Tenebra-  9-  ICsCabcrcle.  70.  The ■ereulh or  Uit  trup  rib.  IL.  The  coital 
nROagH  cf  tlubiuilbi.  II.  The  tuttwofUie  ribi  or  floUingnbi.  13,  The 
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and  two  extremities ;  it  is  curved  to  correspond  with  the  arch  of  the 
thorax,  and  twisted  upon  itself,  so  that,  when  laid  on  its  side,  one 
end  is  tilted  up,  while  the  other  rests  upon  the  surface. 

The  eaiemal  surface  is  convex,  and  marked  by  the  attachment  of 
muscles;  the  internal  is  flat,  and  corresponds  with  the  pleura;  the 
superior  border  is  rounded ;  and  the  inferior  sharp  and  grooved  upon 
its  inner  side,  for  the  attachment  of  the  intercostal  muscles.*  Near  its 
vertebral  extremity,  the  rib  is  suddenly  bent  upon  itself ;  and  opposite 
the  bend,  upon  the  external  surface,  is  a  rough  oblique  ridge,  which 
gives  attachment  to  a  tendon  of  the  sacro-lumbalis  muscle,  and  is 
called  the  angle.  The  distance  between  the  vertebral  extremity  and 
the  angle  increases  gradually,  from  the  second  to  the  eleventh  rib. 
Beyond  the  angle  is  a  rough  elevation,  the  tubercle ;  and  immediately 
at  the  base  and  under  side  of  the  tubercle  a  smooth  sur&ce  for 
articulation  with  the  extremity  of  the  transverse  process  of  the  corre- 
sponding vertebra.  The  vertebral  end  of  the  rib  is  somewhat  ex- 
panded, and  is  termed  the  head^  and  that  portion  between  the  head 
and  the  tubercle  is  the  ne^.  On  the  extremity  of  the  head  is  an 
oval  smooth  surface  divided  by  a  transeverse  ridge  into  two  facets 
for  articulation  with  two  contiguous  vertebrae.  The  posterior  sur- 
^e  of  the  neck  is  rough,  for  the  attachment  of  the  middle  costo- 
transverse ligament ;  and  upon  its  upper  border  is  a  crest,  which  gives 
attachment  to  the  anterior  costo-transverse  ligament.  The  sternal 
extremity  is  flattened,  and  presents  an  oval  depression,  into  which  the 
costal  cartilage  is  received* 

The  ribs  that  demand  especial  consideration  are  the  first,  tenth, 
eleventh,  and  twelfth. 

The^rs^  is  the  shortest  rib ;  it  is  broad  and  flat,  and  placed  horizon- 
tally at  the  upper  part  of  the  thorax,  the  surfaces  looking  upwards  and 
downwards,  in  place  of  forwards  and  backwards  as  in  the  other  ribs. 
At  about  the  anterior  third  of  the  upper  surface  of  the  bone,  and  near 
its  internal  border,  is  a  tubercle  which  gives  attachment  to  the  scalenus 
anticus  muscle,  and  immediately  before  and  behind  this  tubercle,  a 
shallow  oblique  groove,  the  former  for  the  subclavian  vein,  and  the 
latter  for  the  subclavian  artery.  Near  the  posterior  extremity  of  the 
bone  is  a  thick  and  prominent  tubercle,  with  a  smooth  articular  sur- 
face  for  the  transverse  process  of  the  first  dorsal  vertebra.  There  is  no 
angle.  Beyond  the  tuberosity  is  a  narrow  constricted  neck ;  and  at 
the  extremity,  a  head,  presenting  a  single  articular  sur£Eice.  The 
second  rib  approaches  in  some  of  its  characters  to  the  first 

The  tenth  rib  has  a  single  articular  surface  on  its  head. 

The  eleventh  and  twdfih  have  each  a  single  articular  surfiEice  on  the 
head,  no  neck  or  tubercle,  and  are  pointed  at  the  free  extremity.  The 
eleventh  has  a  slight  ridge,  representing  the  angle,  and  a  shallow 
groove  on  the  lower  border ;  the  twelfth  has  neither. 

*  This  groove  is  commonly  described  as  supporting  the  intercostal  artery 
vein  and  nerve,  but  this  is  not  the  case. 


COSTAL  CARTILAGES.  75 

Costal  Cartilages. — The  costal  cartilages  serve  to  prolong  the 
ribs  forwards  to  the  anterior  part  of  the  chest,  and  contribute  mainly 
to  the  elasticity  of  the  thorax.  They  are  broad  at  their  attachment 
to  the  ribs,  and  taper  slightly  towards  the  opposite  extremity ;  they 
diminish  gradually  in  breadth  firom  the  first  to  the  last ;  in  length  they 
increase  &om  the  first  to  the  seventh,  and  then  decrease  to  the  last. 
The  cartilages  of  the  first  two  ribs  are  horizontal  in  direction,  the 
rest  incline  more  and  more  upwards.  In  advanced  age  the  costal 
cartilages  are  more  or  less  converted  into  bone,  this  change  taking 
place  eariier  in  the  male  than  in  the  female. 

The  first  seven  cartilages  articulate  with  the  sternum;  the  three 
next,  with  the  lower  border  of  the  cartilage  inmiediately  preceding, 
while  the  last  two  lie  firee  between  the  abdominal  muscles.  All  the 
cartilages  of  the  fi&Ise  ribs  terminate  by  pointed  extremities. 

Devdopment, — ^The  ribs  are  developed  by  three  centres;  one  for 
the  central  part,  one  for  the  head,  and  one  for  the  tubercle.  The  last 
two  have  no  centre  for  the  tubercle.  Ossification  commences  in  the 
body  somewhat  before  its  appearance  in  the  vertebrae ;  the  epiphysal 
centres  for  the  head  and  tubercle  appear  between  sixteen  and  twenty, 
and  are  consolidated  with  the  rest  of  the  bone  at  twenty-five. 

Articulaiiona. — Each  rib  articulates  with  two  vertebrae,  and  one 
costal  cartilaffe,  with  the  exception  of  the  first,  tenth,  eleventh,  and 
twelfth,  which  articulate  each  with  a  single  vertebra  only. 

Attachment  o/Muides. — To  the  ribs  and  their  cartilages  are  attach- 
ed ttoenty-two  pairs,  and  one  single  muscle.  To  the  cartilages^  the 
subclavius,  stemo-thyroid,  pectoralis  major,  internal  oblique,  rectus, 
transvers^s,  diaphragm,  triangularis  stemi,  internal  and  external  in- 
tercostals.  To  the  riJbs^  the  intercostal  muscles,  scalenus  anticus, 
scalenus  posticus,  pectoralis  minor,  serratus  magnus,  obliquus  extemus, 
obliqnus  intemus,  latissimus  dorsi,  quadratus  lumborum,  serratus  posti- 
cus superior,  serratus  posticus  inferior,  sacro-lumbalis,  longissimus  dorsi, 
oerricalis  ascendens,  levatores  costarum,  transversalis,  and  diaphragm. 

Claviclr. — The  clavicle  is  a  long  bone  shaped  like  the  italic  letter 
/^  and  extended  across  the  upper  part  of  the  side  of  the  chest  from  the 
upper  piece  of  the  sternum  to  the  point  of  the  shoulder,  where  it  arti- 
culates with  the  scapula.  In  position  it  is  very  slightly  oblique,  the 
sternal  end  being  somewhat  lower  and  more  anterior  than  the  scapular, 
and  the  curves  are  so  disposed  that  at  the  sternal  end  the  convexity, 
and  at  the  scapular  the  concavity,  is  directed  forwards.  The  sternal 
half  of  the  bone  is  rounded  or  irregularly  quadrilateral,  and  terminates 
in  a  broad  articular  snr&ce.  The  scapular  half  is  flattened  from  above 
downwards,  and  broad  at  its  extremity,  the  articukr  sur&ce  occupying 
only  part  of  its  extent.  The  upper  sur&ce  is  smooth  and  convex,  and 
partly  subcutaneous ;  while  the  under  surfiuse  is  rough  and  depressed, 
for  the  insertion  of  the  subclavius  muscle.  At  the  sternal  extremity 
of  the  under  surfiice  is  a  very  rough  prominence,  which  gives  attach- 
ment to  the  rhomboid  ligament ;  and  at  the  other  extremity  a  rough 
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tubercle  and  ridge,  for  the  coraco-clavicular  ligament.  The  opening 
for  the  nutritious  yessels  is  seen  upon  the  under  surface  of  the  bone. 

Development. — By  ttpo  centres ;  one  for  the  shaft  and  one  for  the 
sternal  extremity  ;  the  former  appearing  before  any  other  bone  of  the 
skeleton,  the  latter  between  fifteen  and  eighteen. 

Articulations, — With  the  sternum  and  scapula. 

Attachment  of  Musdes* — ^To  nx;  the  stemo-mastoid,  trapezius,  pec- 
toralis  major,  deltoid,  subclavius,  and  stemo-hyoid. 

Scapula. — The  scaptila  is  a  flat  triangular  bone,  situated  upon  the 
posterior  aspect  and  side  of  the  thorax  occupying  the  space  from  the 
second  to  the  seyenth  rib.  It  is  divisible  into  an  anterior  and  poste- 
rior surface,  superior,  inferior,  and  posterior  border,  anterior,  superior, 
and  inferior  angle,  and  processes. 

The  anterior  surface,  or  subscapular  fossa,  is  concave  and  irregular, 
and  marked  by  several  oblique  ridges  which  have  a  direction  upwards 
and  outwards.  The  whole  concavity  is  occupied  by  the  subscapularis 
muscle,  with  the  exception  of  a  small  triangular  portion  near  the  supe- 
rior angle.  The  posterior  surface  or  dorsum  is  convex,  and  unequaJly 
divided  into  two  portions  by  the  spine ;  that  portion  above  the  spine 
is  the  supra-spinous  fossa ;  and  that  below,  the  infrarspinous  fossa. 

The  superior  border  is  the  shortest  of  the  three ;  it  is  thin  and  con- 
cave, and  terminated  at  one  extremity  by  the  superior  angle,  and  at 
the  other  by  the  coracoid  process.  At  its  inner  termination,  and 
formed  partly  by  the  base  of  the  coracoid  process,  is  the  supra-scapular 
notch,  for  the  transmission  of  the  supra-scapular  nerve. 

The  inferior  or  aaciUary  border  is  thick,  and  marked  by  several 
grooves  and  depressions;  it  terminates  superiorly  at  the  glenoid 
cavity,  and  inferiorly  at  the  inferior  angle.  Immediately  below  the 
glenoid  cavity  is  a  rough  ridge,  which  gives  origin  to  the  long  head  of 
the  triceps  muscle.  Upon  the  posterior  surface  of  the  border  is  a  de- 
pression for  the  teres  minor;  and  upon  its  anterior  surface  a  deeper 
groove  for  the  teres  major :  near  the  inferior  angle  is  a  projecting  lip, 
which  increases  the  suifsice  of  origin  of  the  latter  muscle. 

The  posterior  border  or  base,  the  longest  of  the  three,  is  turned  to- 
wards the  vertebral  column.  It  is  intermediate  in  thickness  between 
the  superior  and  inferior,  and  convex,  being  considerably  inflected  out- 
wards towards  the  superior  angle. 

The  anterior  angle  is  the  thickest  part  of  the  bone,  and  forms  the 
head  of  the  scapula;  it  is  immediately  surrounded  by  a  constricted 
portion,  the  nedc  The  head  presents  a  shallow  pyriform  articular  sur- 
&ce,  the  glenoid  cavity^  having  the  pointed  extremity  upwards ;  and  at 
its  apex  is  a  rough  depression,  which  gives  attachment  to  the  long 
tendon  of  the  biceps.  The  superior  angle  is  thin  and  pointed.  The 
inferior  angle  is  thick,  and  smooth  upon  the  external  surface  for  the 
origin  of  the  teres  major  and  for  a  large  bursa  over  which  the  upper 
border  of  the  latissimus  dorsi  muscle  plays. 

The  spine  of  the  scapula,  triangular  in  form,  crosses  the  upper  part  of 


domun ;  it  MimmeDcei  at  tbe  paneriar  border  hy  H  amooth  trUuigubr 
Bnrfius  orer  which  the  trapezius  gUdei  upon  a,  bursa,  and  teimitiiteB 
at  tbe  point  of  tha  ahoul- 


The  I 


r  border 


rongh  uid  subca- 
taneous,  aod  giT«  attach- 
meiit  by  two  projecting  lips 
to  the  tiapeiios  and  del- 
toid mosclei;  ihe  sur&cea 
of  the  spina  enter  into  the 
fonn&tion  of  the  snprs  and 
infra- spinoDS  fossee.  The 
■«  of  tbe 


wbat  tnangvlar  uid  flat- 
tened &oin  above  down- 
*ards;  it  overhangs  the 
ganoid  caviiy,  the  upper 
sor&ce  being  rough  and 
mbcataneous,  the  lover 
Bmooth  and  corresponding 
with  the  ahoulder-joint. 
Near  its  eitiemitf,  upon 
the  anterior  border,  is  an 
oval  articnlar  sur&ce,  ior 
the  end  of  the  claricle. 

The  Donmoid  proeat  is  a  thick,  ronnd,  and  curved  process  of  booa, 
sriaing  from  the  upper  part  of  the  neck  of  the  scapula,  and  overaiehing 
the  gleaoid  cavity.  It  i>  about  two  inchei  in  length  and  very  strong; 
it  give*  attachment  to  sareral  ligaments  and  mosdes. 

DmdopmmL  —  By  lii  centres;  one  tor  the  body,  one  for  the 
coraond  pnccis,  two  for  the  acrooiioii,  (me  for  the  inferior  angle,  and 
one  for  the  posterior  border.  The  ossific  centre  for  the  body  appears  in 
the  infia-qiinons  fosn  at  about  the  same  time  with  the  oudfiottion  of 
the  vertebra;  for  the  eoiaeoid  proccw  during  the  first  year;  theacie- 
mion  process  at  puberty ;  the  inferior  angle  in  the  fitieenth  year ;  and 
tha  poMerior  buder  at  seventeen  or  eighteen.    Union  be(w«en  the 


».  The  I 

cnltj.  7'  The  mrerui  sngie.  a 
the  aunuieT  gWvs  Drifpii  to  Ihe 
bsiila  or  base  ot  the  K^mla. 


t,  Tha  aaprs-KajnilH  notch. 

d  of  the  icuids  sad  glenoill 
TliB  neck  el  the  k^juIs,  the  ridgs  oppodt* 
ons  bad  of  the  triopi.  S,  The  posUnor 
11.  llie  trisagulsr  si 
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coracoid  process  and  body  takes  place  during  the  fifteenth  year ;  the 
bone  is  not  complete  till  manhood. 

Artiadations. — With  the  clavicle  and  humerus. 

Attachment  of  Musdes, — To  sixteen ;  by  its  anterior  surface  to  the 
subscapularis ;  posterior  sur&ce,  supra-spinatus  and  infra-spinatus ; 
superior  border,  omo-hyoid ;  posterior  border,  levator  anguli  scapulae, 
rhomboideus  minor,  rhomboideus  major,  and  serratus  magnus ;  anterior 
border,  long  head  of  the  triceps,  teres  minor,  and  teres  major ;  upper 
angle  of  the  glenoid  cavity,  to  the  long  tendon  of  the  biceps ;  spine 
and  acromion,  to  the  trapezius  and  deltoid ;  coracoid  process,  to  the 
pectoralis  minor,  short  head  of  the  biceps,  and  coraco-brachialis. 
The  ligaments  attached  to  the  coracoid  process  are,  the  coracoid, 
coraco-clavicular,  and  coraco-humeral,  and  the  costo-coracoid  mem- 
brane. 

Humerus. — The  humerus  is  a  long  bone  divisible  into  a  shaft  and 
two  extremities. 

The  superior  extremity  presents  a  rounded  head;  a  constriction  im- 
mediately around  the  base  of  the  head,  the  neck ;  a  greater  and  a  lesser 
tubertrnty.  The  greater  tuberosity  is  situated  most  externally,  and  is 
separated  from  the  lesser  by  a  vertical  furrow,  the  bicipital  groove^ 
which  lodges  the  long  tendon  of  the  biceps.  The  edges  of  this  groove 
below  the  head  of  the  bone  are  raised  and  rough,  and  are  called  the 
anterior  and  posterior  bicipital  ric^;  the  former  serves  for  the  in- 
sertion of  the  pectoralis  major  muscle,  and  the  latter  of  the  latissimus 
dorsi  and  teres  major. 

The  constriction  of  the  bone  below  the  tuberosities  is  the  suigical 
neck,  and  is  so  named,  in  contradistinction  to  the  true  neck,  from  be- 
ing ihe  seat  of  the  accident  called  by  surgical  writers  frotitatre  (^  ike 
neck  of  the  humerus. 

The  shafl  of  the  bone  is  prismoid  at  its  upper  part,  and  flattened 
from  before  backwards  below.  Upon  its  outer  side,  at  about  its 
middle,  is  a  rough  triangular  eminence,  which  gives  insertion  to  the 
deltoid ;  and  immediately  on  each  side  of  this  eminence  is  a  smooth 
depression,  corresponding  with  the  two  heads  of  the  brachialis  anticus. 
Upon  the  inner  side  of  the  middle  of  the  shaft  is  a  ridge,  for  the  at- 
tachment of  the  coraco-brachialis  muscle ;  and  behind,  an  oblique  and 
shallow  groove,  which  lodges  the  musculo-spiral  nerve  and  superior 
profunda  artery.  The  foramen  for  the  medullary  vessels  is  situated 
upon  the  inner  sur&ce  of  the  shaft  of  the  bone  a  little  below  the 
coraco-brachial  ridge ;  it  is  directed  downwards. 

The  lower  extremity  is  flattened  from  before  backwards,  and  is  ter- 
minated inferiorly  by  a  long  articular  surface,  divided  into  two  parts 
by  an  elevated  ridge.  The  external  portion  of  the  articular  sur&ce  is 
a  rounded  protuberance,  eminentia  capitaUi^  which  articulates  with  the 
cup-shaped  depression  on  the  head  of  the  radius  ;  the  internal  portion 
is  a  concave  and  pulley-like  surface,  trochleaj  which  articulates  with 
the  ulna.    Projecting  beyond  the  articular  sur&ce  on  each  side  are 


HUMERUS. 


79 


J^.  36. • 


r\ 


the  external  and  interned  condyle^  the  latter  being  considerably  the 
longer ;  and  running  upwards  from  the  condyles  upon  the  borders  of 
the  bone  are  the  condyloid  ridges,  of  which  the  external  is  the  most 
prominent.  Immediately  in  front  of  the  trochlea  is  a  small  depression 
for  receiving  the  coronoid  process  of  the  ulna 
during  flexion  of  the  fore-arm ;  and  immedi- 
ately behind  it  a  large  and  deep  fossa,  for  con- 
taining the  olecranon  process  in  extension. 

Development.  —  By  seven  centres  ;  one  for 
the  shaft,  one  for  the  head,  one  for  the  tu- 
berosities, one  for  the  eminentia  capitata,  one 
for  the  trochlea,  and  one  for  each  condyle, 
the  internal  preceding  the  external.  Ossifica- 
tion commences  in  the  diaphysis  of  the  hu- 
merus soon  after  the  clayicle  ;  in  the  head  and 
tuberosities,  during  the  second  and  third  years 
of  infantile  life  ;  in  the  eminentia  capitata 
and  trochlea  during  the  third  and  sixth  years  ; 
and  in  the  condyles  during  the  twelfth  and 
fifteenth.  The  entire  bone  is  ccmsolidated  at 
twenty. 

Articulations. — With  the  glenoid  cavity  of 
the  scapula,  and  with  the  ulna  and  radius. 

Attachment  of  Muscles. — To  tvoemiy-fow ;  by 
the  greater  tuberosity  to  the  supra-spinatus,  in- 
fra-spinatus,  and  teres  minor ;  lesser  tuberosity, 
subscapularis ;  anterior  bicipital  ridge,  pectoralis 
major ;  posterior  bicipital  ridge  and  groove,  teres 
major  and  latissimus  dorsi ;  shaft,  external  and 
internal  heads  of  the  triceps,  deltoid,  coraco- 
brachialis,  and  brachialis  anticus ;  external  con- 
dyloid ridge  and  condyle  {condylus  eaiensorius\ 
extensors  and  supinators  of  the  fore-arm,  viz. 
supinator  longus,  extensor  carpi  radialis  lon- 
gior,  extensor  carpi  radialis  brevier,  extensor 
communis  digitorum,  extensor  minimi  digiti, 
extensor  carpi  ulnaris,  anconeus,  and  supinator  brevis ;  internal  con- 
dyle (condylus  Jleaorius),  flexors  and  one  pronator,  viz.  pronator  radii 
teres,  flexor  carpi  radialis,  palmaris  longus,  flexor  sublimis  digitorum, 
and  flexor  carpi  ulnaris. 


'^i» 


JSi 


W'JPy 


*  The  humerus  of  the  right  side;  its  anterior  surface.  1.  Tlie  shaft  of  the 
bone.  S.  The  head.  3.  The  anatomical  neck.  4.  The  greater  tuberosity. 
5.  The  leaser  tuberosity.  6.  The  bicipital  groove.  7.  The  anterior  bicipital 
ridge.  8  The  posterior  bidpital  ridge.  9.  The  rough  surface  into  which  tiie 
deltoid  is  inserted.  10.  The  nutritious  foramen.  II.  The  eminentia  capitata. 
12.  The  trochlea.  13  The  external  condyle.  14.  The  internal  condyle.  16. 
The  external  condjrloid  ridge.  I6.  The  internal  condyloid  ridge.  I/.  The 
fossa  for  the  conm<nd  process  of  the  ulna. 
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Ulna. — The  ulna  is  a  long  bone,  divisible  into  a  shaft  and  two 
extremities.  The  upper  extremity  is  large,  and  forms  principally  the 
articulation  of  the  elbow ;  while  the  lower  extremity  is  small,  and 
excluded  from  the  wrist-joint  by  an  inter-articular  fibro-cartilage. 

The  superior  extremity  presents  a  semilunar  concavity  of  large  size, 
the  greaier  sigmoid  notcht  for  articulation  with  the  humerus ;  and  upon 
the  outer  side  a  lesser  sigmoid  notch,  which  articulates  with  the  head 
of  the  radius.  Bounding  the  greater  sigmoid  notch  posteriorly  is  the 
olecranon  process ;  and,  overhanging  it  in  front,  a  pointed  eminence 
with  a  rough  triangular  base,  the  coronoid  process.  Behind  the 
lesser  sigmoid  notch,  and  extending  downwards  on  the  side  of  the 
olecranon,  is  a  triangular  uneven  sur£Eice,  for  the  anconeus  muscle ; 
and  upon  the  posterior  surfiEice  of  the  olecranon  a  smooth  triangular 
surface,  which  is  subcutaneous. 

The  shaft  is  prismoid  in  form,  and  presents  three  surfiEices, 
anterior,  posterior,  and  internal ;  and  three  borders.  The  anterior 
surface  is  occupied  by  the  flexor  profundus  digitorum  for  the  upper 
three-fourths  of  its  extent ;  and  below  by  a  depression,  for  the  pro- 
nator quadratus  muscle.  A  little  above  its  middle  is  the  nutritious 
foramen,  which  is  directed  upwards.  Upon  the  posterior  surface  at 
the  upper  part  of  the  bone  is  the  triangular  uneven  depression  for  the 
anconeus  muscle,  bounded  inferiorly  by  an  oblique  ridge  which  runs 
downwards  from  the  posterior  extremity  of  the  lesser  sigmoid  notch. 
Below  the  ridge  the  surface  is  marked  into  several  grooves,  for  the  at- 
tachment of  the  extensor  ossis  metacarpi,  extensor  secundi  intemodii, 
and  extensor  indicis  muscle.  The  internal  surface  is  covered  in  for  the 
the  greater  part  of  its  extent  by  the  flexor  profundus  digitorum.  The 
anterior  border  is  rounded,  and  gives  origin  by  its  lower  fourth  to  the 
pronator  quadratus  ;  the  posterior  is  more  prominent,  and  affords  at- 
tachment to  the  flexor  carpi  ulnaris  and  extensor  carpi  ulnaris.  At 
its  upper  extremity  it  expands  into  the  triangular  subcutaneous  sur- 
fJEice  of  the  olecranon.  The  external  or  ra^dkd  border  is  sharp  and  pro- 
minent, for  the  attachment  of  the  interosseous  membrane. 

The  lower  extremity  terminates  in  a  small  rounded  head,  capittHum 
ulntE,  from  the  side  of  which  projects  the  s^^md  process.  The  latter 
presents  a  deep  notch  at  its  base  for  the  attachment  of  the  apex  of  the 
triangular  interarticular  cartilage,  and  by  its  point  gives  attachment  to 
the  internal  lateral  ligament.  Upon  the  posterior  surface  of  the  head 
is  a  groove,  for  the  tendon  of  the  extensor  carpi  ulnaris  ;  and  upon  the 
side  opposite  to  the  styloid  process  a  smooth  sur&ce,  for  articulation 
with  the  side  of  the  radius. 

Development, — By  three  centres ;  one  for  the  shaft,  one  for  the  in- 
ferior extremity,  and  one  for  the  olecranon.  Ossification  commences 
in  the  ulna  shortly  after  the  humerus  and  radius  ;  the  two  ends  of  the 
bone  are  cartilaginous  at  birth.  The  centre  for  the  lower  end  appears 
at  about  the  fifth,  and  that  for  the  olecranon  about  the  seventh  year. 
The  bone  is  completed  at  about  the  twentieth  year. 

Articulations, — With  itoo  bones  ;  the  humerus  and  radius ;  it  is  Be- 
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panted  &om  the  caneifona  bane  of  the  caipug  b;  the  triosgulai  Intet- 
■rticnki  cartilage. 

AUackmatt  rp'Miaries. — To  taidw ;  by  the  oleoanon,  to  the  triceps 
exten»r  cnbiti,  one  head  of  the  flexor  carpi  ulnaris,  and  the  an- 
coneus \  by  the  coronoid  proceu,  to  the  brnchialis  anticua,  pronator 
radii    teres,    fleior    siibliioia   digitomm.   and 
fieior  proftmdua  digiloram;  by  the  shaft,  to  Fig,  at.' 

the  fleior  profundus  digitorum,  fleior  carpi 
nlnarit,  pronator  quadratns,  anconeus,  eit«nsor 
eacin  nlnaris,  extensor  osais  melaoarpi  poUicis, 
extensor   secnndi  inlemodii  pollicit,  and  ei- 

Radiub^ — The  radius  is  the  rotatory  bone 
of  the  fore-onn  ;  it  is  divisible  into  a  shaft  and 
two  eitremitiea :  unlike  the  ulna,  ita  upper 
extremity  is  small,  and  merely  accessory  to  the 
fonnaUon  of  the  elbow-joint ;  while  the  lower 
extremity  ia  large,  and  forms  ahnost  solely  the 
joint  of  the  wrist. 

The  mperBw  arftmnt^  presents  a  rounded 
ScoJ,  depressed  upon  its  upper  auifece  into  a 
shallow  cnp.  Around  the  margin  of  the  head 
is  B  smooth  articular  sartoce,  which  is  broad  an 
the  inner  side,  where  it  articulates  with  the 
lesser  sigmoid  notch  of  the  ulna,  and  narrow 
in  the  rest  of  its  circnmterence,  to  play  in  the 
orbicular  ligament.  Beneath  the  head  is  a 
round  constricted  aedc ;  and  beneath  the  neck, 
on  its  internal  aspect,  a  prominent  process,  the 
tuberoat^.  The  surface  of  the  tuberceity  is 
portly  smooth,  and  partly  rough  ;  rough  below, 
where  it  receives  the  attachment  of  the  tendon 
of  the  biceps  \  and  smooth  above,  where  a  bursa 
ia  interposed  between  the  tendon  and  the  bone. 

The  ahaji  of  the  bone  is  prismoid,  and  presents  three  surfac^a. 
The  anttrioT  mrfcus  is  somewhat  concave  superiorly,  where  it  lodges 
the  fleioE  longus  pollicis  ;  and  flat  below,  where  it  supports  the  pro- 
nator qbadratas.  At  about  the  upper  third  of  this  sui^ce  is  the  nu- 
CritiDaB  fbiamen,  which  is  directed  upwards.     Ths  posla-ior  mrface  is 
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round  above,  where  it  supports  the  supinator  brevis  muscle,  and 
marked  by  several  shallow  oblique  grooves  below,  which  afford  attach- 
ment to  the  extensor  muscles  of  the  thumb.  The  ecetemcd  surface  is 
rounded  and  convex,  and  marked  by  an  oblique  ridge,  which  extends 
from  the  tuberosity  to  the  styloid  process  at  the  lower  extremity  of 
the  bone.  Upon  the  inner  margin  of  the  bone  is  a  sharp  and  promi- 
nent crest,  which  gives  attachment  to  the  interosseous  membrane. 
The  loujer  extremity  of  the  radius  is  broad  and  triangular,  and  pro- 
vided with  two  articular  sur&ces  ;  one  at  the  side  of  the  bone,  which 
is  concave  to  receive  the  rounded  head  of  the  ulna  ;  the  other  at  the 
extremity,  and  marked  by  a  slight  ridge  into  two  facets,  one  exter- 
nal and  triangular,  corresponding  with  the  scaphoid  ;  the  other  square, 
with  the  semilunar  bone.  Upon  the  outer  side  of  the  extremity  is 
a  strong  conical  projection,  the  styloid  process,  which  gives  attachment 
by  its  base  to  the  tendon  of  the  supinator  longus,  and  by  its  apex  to 
the  external  lateral  ligament  of  the  wrist  joint.  The  inner  edge  of 
the  articular  surface  affords  attachment  to  the  base  of  the  inter-arti- 
cular cartilage  of  the  ulna. 

Immediately  in  front  of  the  styloid  process  is  a  groove,  which  lodges 
the  tendons  of  the  extensor  ossis  metacarpi  pollicis,  and  extensor  primi 
internodii ;  and  behind  the  process  a  broader  groove,  for  the  tendons  of 
the  extensor  carpi  radialis  longior  and  brevior,  and  extensor  secundi 
internodii ;  behind  this  is  a  prominent  ridge,  and  a  deep  and  narrrow 
groove,  for  the  tendon  of  the  extensor  indicis  ;  and  still  farther  back 
part  of  a  broad  groove,  completed  by  the  ulna,  for  the  tendons  of  the 
extensor  communis  digitorum. 

Development. — By  three  centres;  one  for  the  shaft,  and  one  for  each 
extremity.  Ossification  commences  in  the  shaft  soon  after  the  hu- 
merus, and  before  that  in  the  uhia.  The  inferior  centre  appears 
during  the  second  year,  and  the  superior  about  the  seventh.  The 
bone  is  perfected  at  twenty. 

Articulations, — With /bar  bones;  humerus,  ulna,  scaphoid,  and 
semilunar. 

Attachment  of  Muscles, — To  nine ;  by  the  tuberosity  to  the  biceps  ; 
by  the  oblique  ridge  to  the  supinator  brevis,  pronator  radii  teres, 
flexor  sublimis  digitorum  and  pronator  quadratus ;  by  the  anterior 
surface,  to  the  flexor  longus  polUcis  and  pronator  quadratus  ;  by  the 
posterior  surface,  to  the  extensor  ossis  metacarpi  pollicis,  and  extensor 
primi  internodii ;  and  by  the  styloid  process,  to  the  supinator  longus. 

Carpus. — The  bones  of  the  carpus  are  eight  in  number  ;  they  are 
arranged  in  two  rows.  In  the  first  row,  commencing  from  the  radial 
side,  are  the  os  scaphoides,  semilunare,  cuneiforme,  pisiforme  ;  and  in 
the  second  row,  in  the  same  order,  the  os  trapezium,  trapezoides,  os 
magnum  and  unciforme.  ^ 

The  Scaphoid  bone  is  named  from  bearing  some  resemblance  to 
the  shape  of  a  boat,  being  broad  at  one  end,  and  narrowed  like  a  prow 
at  the  opposite,  concave  on  one  side,  and  convex  upon  the  other.    It 


83 

i*,  however,  more  limilar  in  form  to  a  cashew  nut,  flattened  and  eon- 
care  upon  one  side.  If  cBrefull?  euniined,  it  wilt  be  found  to  pie- 
lent  B  amvex  and  a  cmcace  larfiux,  a  ooimr  and  a  concave  border, 
B  tread  end,  and  a  narrotc  aod  pointed  eitremitt/,  the  tuberoaitj. 

To  ascertain  to  which  hand  the  bone  beUngs,  let  the  student  hold 
it  horiiontallj,  so  that  Che  convex  turftce  nny  look  backwards 
(i.  e.  lowardi  himself),  and  the  convei  border  upwards :  the  broad 
eitremity  will  indicate  it*  appropriate  hand  ;  if  it  be  directed  to  the 
right,  the  bone  belongs  to  the  right ;  and  if  to  the  left,  lo  the  left 

ArUadaHoia. — With  Jhx  bones 
radios ;  bj  its  cuncave  surfece,  with 
the  oe  magnuia  and  semilunare  ; 
■lid  by  the  eitremity  of  its  upper 
DC  dimal  border,  with  the  (rape 
lium  and  tiapeioides 

AliaiAmeiili. — Br  its  tuberosity 
to  the  abductor  polhcia,  and  ante- 
rioF  anaoLar  hgament 

The  SBUiiupj<^jt  bone  naj 
known  by  having  a  crescentic 
cavity,  and  a  toiuewhat  cresce: 
outline  It  presents  for  eian 
tion  four  articular  surfaces  and 


two  laterai,  one  lateral  lurlice  being 
creaceDtic,  the  other  nearly  cucu- 
lar,  and  divided  generally  into  two 
&cet*.  The  eairemilai  are,  one 
doraait  which  IB  qnadilateral,  flat, 
and  indented,  for  the  attachment 
of  ligaments  ;  the  other  palmar,  wh 
lanfer  size. 

To  determine  to  which  hand  it  belonga,  let  the  bone  be  held  per- 
pendicularly, SD  that  the  dorsal  or  flat  eitreniity  look  upwards,  and 
the  convex  side  backwards  (towards  the  holder).     The  circular  lateral 
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surface  will  point  to  the  side  corresponding  with  the  hand  to  which 
the  bone  belongs. 

Articulations, — With  ^w  bones,  but  occasionally  with  only  four; 
by  its  convex  surface,  with  the  radius  ;  by  its  concave  surface,  with 
the  OS  magnum  ;  by  its  crescentic  lateral  facet,  with  the  scaphoid  ; 
and  by  the  circular  surBace,  with  the  cuneiform  bone  and  with  the 
point  of  the  unciform.  This  surface  is  divided  into  two  parts  by  a 
ridge  when  it  articulates  with  the  unciform  as  well  as  with  the  cunei- 
form bone. 

The  CUNEIFORM  bone,  although  somewhat  wedge-shaped  in  form, 
may  be  best  distinguished  by  a  circular  and  isolated  facet,  which  arti- 
culates with  the  pisiform  bone.  It  presents  for  examination  three  sur- 
faces^ a  ftosc,  and  an  apex.  One  surface  is  very  rough  and  irregular  ; 
the  opposite  forms  a  concave  articular  surface,  while  the  third  is  partly 
rough  and  partly  smooth,  and  presents  that  circular  facet  which  is 
characteristic  of  the  bone.  The  base  is  an  articular  surface,  and  the 
apex  is  rough  and  pointed. 

To  distinguish  its  appropriate  hand,  let  the  base  be  directed  back- 
wards and  the  pisiform  facet  upwards  ;  the  concave  articular  surface 
will  point  to  the  hand  to  which  the  bone  belongs. 

Ariictdations. — With  three  bones,  and  with  the  triangular  fibro- 
cartilage.  By  the  base,  with  the  semilunare  ;  by  the  concave  surface, 
with  the  unciforme  ;  by  the  circular  £acet,  with  the  pisiforme  ;  and  by 
the  superior  angle  oif  the  rough  surface,  with  the  fibro-cartilage. 

The  PISIFORM  bone  may  be  recognized  by  its  small  size,  and  by 
possessing  a  singular  articular  facet.  If  it  be  examined  carefully,  it 
will  be  observed  to  present  four  sides  and  two  extremities  ;  one  side 
is  articular,  the  smooth  facet  approaching  nearer  to  the  superior 
than  the  inferior  extremity.  The  side  opposite  to  this  is  rounded, 
and  the  remaining  sides  are,  one  slightly  concave,  the  other  slightly 
convex. 

If  the  bone  be  held  so  that  the  articular  &cet  shall  look  down- 
wards, and  the  extremity  which  overhangs  the  articular  facet  forwards, 
the  concave  side  will  point  to  the  hand  to  which  it  belongs. 

Artictdations. — With  the  cuneiform  bone  only. 

Attachments. — To  two  muscles,  the  flexor  carpi  ulnaris,  and  abduc- 
tor minimi  digiti ;  and  to  the  anterior  annular  ligament 

The  TRAPEZIUM  (os  multangulum  majus)  is  too  irregular  in  form  to 
be  compared  to  any  known  object ;  it  may  be  distinguished  by  a  deep 
groove,  for  the  tendon  of  the  flexor  carpi  radialis  muscle.  It  is  some- 
what compressed,  and  may  be  divided  into  two  surfaces  which  are 
smooth  and  articular,  and  three  rough  borders.  One  of  the  articular 
surfaces  is  oval,  concave  in  one  direction,  and  convex  in  the  other 
(saddle-seat  shaped) ;  the  other  is  marked  into  three  facets.  One  of 
the  borders  presents  the  groove  for  the  tendon  of  the  flexor  carpi  ra- 
dialis, which  is  surmounted  by  a  prominent  tubercle  for  the  attach- 
ment of  the  annular  ligament ;  the  other  two  borders  are  rough  and 
form  the  outer  side  of  the  carpus.    The  grooved  border  is  narrow  at 
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one  extremity  and  broad  at  the  other,  where  it  presents  the  groove 
and  tubercle. 

I£  the  bone  be  held  so  that  the  grooved  border  look  upwards  while 
the  apex  of  this  border  be  directed  forwards,  and  the  base  with  the 
tubercle  backwards,  the  concavo-convex  sur&ce  will  point  to  the  hand 
to  which  the  bone  belongs. 

ArtieidcUions. — With /bar  bones;  by  the  concavo-convex  surface, 
with  the  metacarpal  bone  of  the  thumb  ;  and  by  the  three  &cets  of 
the  other  articular  sur&ce,  with  the  scaphoid,  trapezoid,  and  second 
metacarpal  bone. 

Attachments,  —  To  two  muscles,  abductor  pollicis  and  flexor  ossis 
metacarpi ;  and  by  the  tubercle,  to  the  annular  ligament. 

The  TRAPEZOIDBS  (os  multangulum  minus)  is  a  small,  oblong,  and 
quadrilateral  bone,  bent  near  its  middle  upon  itself  (bean-shaped).  It 
presents  four  articular  sur&ces  and  two  extremities.  One  of  the  sur- 
fiu^es  is  concavo-oonvex^  i  e.  concave  in  one  direction,  and  convex  in 
the  other ;  another,  contiguous  to  the  preceding,  is  concave^  so  as  to  be 
almost  angular  in  the  middle,  and  is  often  marked  by  a  small  rough 
depression,  for  an  interosseous  ligament ;  the  two  remaining  sides  are 
^fiat,  and  present  nothing  remarkable.  One  of  the  two  extremities  is 
broad  and  of  large  size,  the  dorsal ;  the  other,  or  palmar^  is  small  and 
rough. 

If  the  bone  be  held  perpendicularly,  so  that  the  broad  extremity  be 
upwards,  and  the  concavo-convex  sur&ce  forwards,  the  angular  con- 
cave sur&ce  will  point  to  the  hand  to  which  the  bone  belongs. 

ArtietUations. — With  four  bones  ;  by  the  concavo-convex  surface, 
with  the  second  metacarpal  bone ;  by  the  angular  concave  surface, 
with  the  OS  magnum  ;  and  by  the  other  two  surfaces,  with  the  trape- 
zium and  scaphoid. 

Attachments, — To  the  flexor  brevis  pollicis  muscle. 

The  o%  MAGNUM  (capitatum)  is  the  largest  bone  of  the  carpus,  and 
is  divisible  into  a  body  and  head.  The  head  is  round  for  the  greater 
part  of  its  extent,  but  is  flattened  on  one  side.  The  body  is  irregularly 
quadrilateral,  and  presents  four  sides  and  a  smooth  extremity.  Two 
of  the  sides  are  rough,  the  one  being  square  and  flat,  the  dorsal,  the 
other  rounded  and  prominent,  the  palmar ;  the  other  two  sides  are 
articular,  the  one  being  concave,  the  other  convex.  The  extremity  is 
a  triangolar  articular  surface,  divided  into  three  facets. 

If  the  bone  be  held  perpendicularly,  so  that  the  articular  extremity 
look  upwards  and  the  broad  dorsal  surface  backwards  (towards  the 
hdder),  the  concave  articular  surface  will  point  to  the  hand  to  which 
the  bone  belongs. 

ArOculatioiu, — With  seven  bones ;  by  the  rounded  head,  with  the 
cop  formed  by  the  scaphoid  and  semilunar  bone  ;  by  the  side  of  the 
convex  sorfiu^,  with  the  trapezoides ;  by  the  concave  sur&ce,  with  the 
Bndibrme  ;  and  by  the  extremity,  with  the  second,  third,  and  fourth 
metacarpal  bones. 

AttBuAmenU, — ^To  the  flexor  brevis  pollicis  muscle. 


The  iiNCiFORMB  ig  ti  triangular-shnped  bone,  renmrkable  for  a  long 
und  curved  process,  whkK  projecta  from  its  palmar  aspect-  It  pre- 
senta  five  lurfeceg  ; — three  articular,  and  two  free.  One  of  the  aiti- 
cuUr  snrlacea  is  divided  by  a  slight  ridge  into  two  facets  ;  the  other 
two  converge,  and  meet  at  a  flattened  angle."  One  of  the  free  sur- 
iaces,  the  dorsal,  i)  rough  and  triangular  ;  the  other,  palmar,  also  tri- 
angular, but  somewhat  smaller,  gives  origin  to  the  uncifonn  procesa. 

If  the  bone  be  held  perpendicularly,  bo  that  the  articular  suriace 
with  two  facets  look  upwards,  and  the  nnciform  process  backwards 
(towards  the  holder),  the  concavity  of  Che  unciform  process  will  point 
to  the  hand  to  which  the  bone  belongs. 

Ariiadationi.—'W ilh  five  bones ; 
pj     jg  .  by  the  two  fiwets  on  iis  base,  with 

the  fourth  and  fifth  metacarpal 
bones ;  by  the  two  lateral  articu- 
lating suriaces,  with  the  magnum 
and  cimeifonne  ;  and  by  the  flat- 
tened angle  of  its  apex,  with  tbe 
semilunare. 

AlhuAnienli, — To  Itco  muscles, 
adductor  minimi  digiti,  and  flexor 
brevis  minimi  digiti  ;  and  by  the 
hook-shaped  process  to  the  annular 

Developmtnl, — The  bones  of  the 
carpus  are  each  developed  by  a 
single  centre  ;  they  are  cartilagi- 
nous at  birth.  Ossification  com- 
mences towards  the  end  of  the  first 
year  in  the  as  magnum  and  und- 
forme  \  at  the  end  of  the  third 
year  in  the  cuneifbrme ;  during  tbe 
fifth  year  in  the  trapezium  and  se- 
milunare ,  during  the  eighth,  in 
the  scaphoides  ;  the  ninth,  in  the 
trapezoides  ,  and  the  twelf^  in  the 
pisiforme      The  latter  bone  is  the 

sesamoid  bone  of  the  tendon  ol  the  flexor  carpi  nl- 
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^Ihemicifbrm, 

B  does  oot  atticulaCe  with  the  ■emilunare,  this  angle  is 

*  t%ie  band  riewed  npon  its  anlerior  or  palmar 
bone,    a.  The  .emilunarc.     3.  The  euneifonne.    4 

iT'n.'e'flnt phtOaSTcS  oTibJ^b. "is.  The  lUi^ 

aapect.     1.  The  scaphud 
.  The  piaifonne     ^.  The 
lodges  the  tendon  of  the 
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The  number  of  articulations  which  each  bone  of  the  carpus  presents 
with  surrounding  bones,  may  be  expressed  in  figures,  which  will 
materially  facilitate  their  recollection  ;  the  number  for  the  first  row  is 
5531,  and  for  the  second  4475. 

Metacarpus. — The  bones  of  the  metacarpus  are  five  in  number. 
They  are  long  bones,  divisible  into  a  head,  shaft,  and  base. 

The  head  is  rounded  at  the  extremity,  and  flattened  at  each  side, 
for  the  insertion  of  strong  ligaments ;  the  shaft  is  prismoid,  and  marked 
deeply  on  each  side,  for  the  attachment  of  the  interossei  muscles  ;  and 
the  base  is  irregularly  quadrilateral,  and  rough  for  the  insertion  of 
tendons  and  ligaments.  The  hase  presents  three  articular  surfaces, 
one  at  each  side,  for  the  adjoining  metacarpal  bones  ;  and  one  at  the 
extremity  for  the  carpus. 

The  metacarpal  bone  of  the  thumb  is  one-third  shorter  than  the 
rest,  flattened  and  broad  on  its  dorsal  aspect,  and  convex  on  its 
palmar  side  ;  the  articular  surface  of  the  head  is  not  so  round  as  that 
of  the  other  metacarpal  bones ;  and  the  base  has  a  single  concavo- 
convex  surface,  to  articulate  with  the  similar  surface  of  the  trapezium. 

The  metacarpal  bones  of  the  different  fingers  may  be  distinguished 
by  certain  obvious  characters.  The  base  of  the  metacarpal  bone  of 
the  index  finger  is  the  largest  of  the  four,  and  presents  four  articular 
surfaces.  That  of  the  middle  finger  may  be  distinguished  by  a 
rounded  projecting  process  upon  the  radial  side  of  its  base,  and  two 
»nall  circular  facets  upon  its  ulnar  lateral  surface.  The  base  of  the 
metacarpal  bone  of  the  ring-finger  is  small  and  square,  and  has  two 
small  circular  facets  to  correspond  with  those  of  the  middle  meta- 
carpal. The  metacarpal  bone  of  the  little  finger  has  only  one  lateral 
articular  surfieux. 

Development — By  two  centres  ;  one  for  the  shaft,  and  one  for  the 
digital  extremity,  with  the  exception  of  the  metacarpal  bone  of  the 
thumb,  the  epiphysis  of  which,  like  that  of  the  phalanges,  occupies 
the  carpal  end  of  the  bone.  Ossification  of  the  metacarpal  bones  com- 
mences in  the  embryo  between  the  tenth  and  twelfth  week,  that  is,  soon 
after  the  bones  of  the  fore-arm.  The  epiphyses  make  their  appear- 
ance at  the  end  of  the  second,  or  early  in  the  third  year,  and  the 
bones  are  completed  at  twenty. 

ArUeulattofu. — The  first  with  the  trapezium  ;  second,  with  the  tra- 
pesium,  trapezoides,  and  os  magnum,  and  with  the  middle  metacarp^ 
bone  ;  third,  or  middle,  with  the  os  magnum,  and  adjoining  metacarpal 
bones  ;  fourth,  with  the  os  magnum  and  unciforme,  and  with  the  ad- 
joining metacfurpal  bones  ;  and,  fifth,  with  the  unciforme,  and  with  the 
metacarpal  bone  of  the  ring-finger. 

The  figures  resulting  from  the  number  of  articulations  which  each 
metacarpal  bone  possesses,  taken  from  the  radial  to  the  ulnar  side, 
an  13121. 

Attainment  of  Mutdes. — To  the  metacarpal  bone  of  the  thumb, 
Urmt  the  flexor  ossis  metacarpi,  extensor  ossis  metacarpi,  and  first 
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dorsal  interosseous ;  of  the  index  finger,  ^«e,  the  extensor  carpi  radialis 
longior,  flexor  carpi  radialis,  first  and  second  dorsal  interosseous,  and 
first  palmar  interosseous  ;  of  the  middle  finger,  four^  the  extensor 
carpi  radialis  brevior,  adductor  poUicis,  and  second  and  third  dorsal  in- 
terosseous ;  of  the  ring-finger,  three^  the  third  and  fourth  dorsal  inter- 
osseous, and  second  palmar ;  and  of  the  little  finger,  four^  extensor 
carpi  ulnaris,  adductor  minimi  digit),  fourth  dorsal,  and  third  palmar 
interosseous. 

Phalanges. — The  phalanges  are  the  bones  of  the  fingers ;  they 
are  named  from  their  arrangement  in  rows,  and  are  fourteen  in 
number,  three  to  each  finger,  and  two  to  the  thumb.  In  conformation 
they  are  long  bones,  divisible  into  a  shaft,  and  two  extremities. 

The  shaft  is  compressed  from  before  backw&rd.<s  convex  on  its 
posterior  sur&ce,  and  fiat  with  raised  edges  in  front.  The  metacarpal 
extremity,  or  hoM^  in  the  first  row  is  a  simple  concave  articular  surface, 
that  in  the  other  two  rows  a  double  concavity,  separated  by  a  slight 
ridge.  The  digital  extremities  of  the  first  and  second  row  present  a 
pulley-like  sur&ce,  concave  in  the  middle,  and  convex  on  each  side. 
The  ungual  extremity  of  the  last  phalanx  is  broad,  rough,  and  ex- 
panded into  a  semilunar  crest. 

Development, — By  two  centres  ;  one  for  the  shaft,  and  one  for  the 
base.  Ossification  commences  first  in  the  third  phalanges,  then  in  the 
first,  and  lastly  in  the  second.  The  period,  of  commencement  corre- 
sponds with  that  of  the  metacarpal  bones.  The  epiphyses  of  the  first 
row  appear  during  the  third  or  fourth  year,  those  of  the  second  row 
during  the  fourth  or  fifth,  and  of  the  last  during  the  sixth  or  seventh. 
The  phalanges  are  perfected  by  the  twentieth  year. 

Artictdations. — The  first  row,  with  the  metacarpal  bones  and  second 
row  of  phalanges  ;  the  second  row,  with  the  first  and  third  ;  and  the 
third,  with  the  second  row. 

Attachment  of  Muscles. — To  the  base  of  the  first  phalanx  of  the 
thumb  four  muscles,  abductor  pollicis,  flexor  brevis  poUicis,  adductor 
poUicis,  and  extensor  primi  intemodii ;  and  to  the  second  phalanx^  two, 
the  flexor  longus  pollicis,  and  extensor  secundi  intemodii.  To  the 
first  phalanx  of  the  second,  third,  and  fourth  fingers,  one  dorsal  and 
one  palmar  interosseous,  and  to  the  first  phalanx  of  the  little  finger, 
the  abductor  minimi  digiti,  flexor  brevis  minimi  digiti,  and  one  palmar 
interosseous.  To  the  second  phalanges,  the  flexor  sublimis  and 
extensor  communis  digitorum ;  and  to  the  last  phalanges,  the  flexor 
profundus  and  extensor  communis  digitorum. 


PELVIS   AND   LOWER   EXTREMITY. 

The  bones  of  the  pelvis  are  the  two  ossa  innominata,  the  sacrum 
and  the  coccyx  ;  and  of  the  lower  extremity,  the  femur,  pateUa,  tibia 
and  fibula,  tarsus,  metatarsus,  and  phalanges. 


e  <»  iniiDminatiun  (oa  cox^)  U  an  inegulai 
flat  bone,  conriBting  in  the  young  subject  of  three  paita,  which  meet  at 
the  acetabnlimi.  Hence  it  ia  naualtj  descnbed  in  the  adult  aa  divi- 
sible into  three  paniona,  ilium,  ischium,  and  pnbei.    The  ilium  a  the 


The  . 


I  sapport  ti 


extemal  orgnna  of  geneistian. 

The  ILIUM  maj  be  dewribed  aa  divisible  inl«  i 
lemal  ani&ce,  a  cretC,  and  an  anterior  and  posleric 

The  imlrrmd  imfaca  ia  bounded  above  by  the  creat,  heloi 
pmnineDt  line,  the  linea  ilio-pectinea,  and   before   and  behi 
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~   The  poMerior  aup' 


The  ilium  (  iM  eilem«l  lucbcs. 
It  of  the  iliuiD,    9,  The  lupg. 
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the  anterior  and  posterior  borders  ;  it  is  concave  and  smooth  for  the 
anterior  two-thirds  of  its  extent,  and  lodges  the  iliacus  muscle.  The 
posterior  third  is  rough,  for  articulation  with  the  sacrum,  and  is 
divided  by  a  deep  groove  into  two  parts  ;  an  anterior  or  auri- 
cular portion,  which  is  shaped  like  the  pinna,  and  coated  by  carti- 
lage in  the  fresh  bone  ;  and  a  posterior  portion,  which  is  very  rough 
and  uneven  for  the  attachment  of  interosseous  ligaments. 

The  external  surface  is  uneven,  partly  convex,  and  partly  concave  ; 
it  is  bounded  above  by  the  crest ;  below  by  a  prominent  arch,  which 
forms  the  upper  segment  of  the  acetabulum  ;  and  before  and  behind,  by 
the  anterior  and  posterior  borders.  Crossing  this  surface  in  an  arched 
direction,  from  the  anterior  extremity  of  the  crest  to  a  notch  upon  the 
lower  part  of  the  posterior  border,  is  a  groove,  which  lodges  the  gluteal 
vessels  and  nerve,  the  superior  curved  line  ;  and  below  this,  at  a  short 
distance,  a  rough  ridge,  the  inferior  curved  line.  The  surface  in- 
cluded between  the  superior  curved  line  and  the  crest,  gives  origin  to 
the  gluteus  medius  muscle  ;  that  between  the  curved  lines,  to  the  glu- 
teus minimus  ;  and  the  rough  interval  between  the  inferior  curved 
line  and  the  arch  of  the  acetabulum,  to  one  head  of  the  rectus.  The 
posterior  sixth  of  this  sur&ce  is  rough  and  raised,  and  gives  origin  to 
part  of  the  gluteus  maximus. 

The  crest  of  the  ilium  is  arched  and  curved  in  its  direction  like  the 
italic  letter  y,  being  bent  inwards  at  its  anterior  termination,  and  out- 
wards towards  the  posterior.  It  is  broad  for  the  attachment  of  three 
planes  of  muscles,  which  are  connected  with  its  external  and  internal 
borders  or  lips,  and  with  the  intermediate  npace. 

The  anterior  border  is  marked  by  two  projections,  the  anterior  su- 
perior spinous  process,  which  is  the  anterior  termination  of  the  crest, 
and  the  anterior  inferior  spinous  process ;  the  two  processes  being  se- 
parated by  a  notch  for  the  attachment  of  the  sartorius  muscle.  This 
border  terminates  inferiorly  in  the  lip  of  the  acetabulum.  The  poste- 
rior border  also  presents  two  projections,  the  posterior  superior  and 
the  posterior  inferior  spinous  process,  separated  by  a  notch.  Inferiorly 
this  border  is  broad  and  arched,  and  forms  the  upper  part  of  the  great 
sacro-ischiatic  notch. 

The  ISCHIUM  is  divisible  into  a  thick  and  solid  portion,  the  body, 
and  into  a  thin  and  ascending  part,  the  ramus ;  it  may  be  considered 
also,  for  convenience  of  description,  as  presenting  an  external  and  in- 
ternal surface,  and  three  borders,  posterior,  inferior,  and  superior. 

The  external  surface  is  rough  and  uneven,  for  the  attachment  of 
muscles  ;  and  broad  and  smooth  above,  where  it  enters  into  the  forma- 
tion of  the  acetabulum.  Below  the  inferior  lip  of  the  acetabulum  is 
a  notch,  which  lodges  the  obturator  extemus  muscle  in  its  passage 
outwards  to  the  trochanteric  fossa  of  the  femur.  The  internal  surface 
is  smooth,  and  somewhat  encroached  upon  at  its  posterior  border  by 
the  spine. 

The  posterior  border  of  the  ischium  presents  towards  its  middle  a 
remarkable  projection,  the  spine.     Immediately  above  the  spine  is  a 
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notch  of  large  size,  the  great  sacro-ischiatic^  and  helow  the  spine  the 
lesser  sacro-iechiaHc  notch ;  the  fonner  being  converted  into  a  foramen 
by  the  lesser  sacro-ischiatic  ligament,  gives  passage  to  the  pyriformis 
muscle,  the  gluteal  vessels  and  nerve,  pudic  vessels  and  nerve,  and 
ischiatic  vessels  and  nerves ;  and  the  lesser,  completed  by  the  great 
lacro-ischiatic  ligament,  to  the  obturator  intemus  muscle,  and  to  the 
internal  pudic  vessels  and  nerve.  The  inferior  border  is  thick  and 
broad,  and  is  called  the  tuberosity.  The  surface  of  the  tuberosity  is 
divided  into  three  facets ;  one  anterior,  which  is  rough  for  the  origin 
of  the  semi-membranosus  ;  and  two  posterior,  which  are  smooth,  and 
separated  by  a  slight  ridge  for  the  semi-tendinosus  and  biceps  muscle. 
The  inner  margin  of  the  tuberosity  is  bounded  by  a  sharp  ridge, 
which  gives  attachment  to  a  prolongation  of  the  great  sacro-is- 
chiatic ligament,  and  the  outer  margin  by  a  prominent  ridge,  from 
which  the  quadratus  femoris  muscle  arises.  The  superior  border  of 
the  ischium  is  thin,  and  forms  the  lower  circumference  of  the  obtura- 
tor foramen.  The  ramus  of  the  ischium  is  continuous  with  the  ramus 
of  the  pubis,  and  is  slightly  everted. 

The  OS  PUBIS  is  divided  into  a  horizontal  portion  or  body  (hori- 
zontal ramus  of  Albinus),  and  a  descending  portion  or  ramus ;  it  pre- 
sents for  examination  an  external  and  internal  surface,  a  superior  and 
inferior  border,  and  symphysis. 

The  external  surface  is  rough,  for  the  attachment  of  muscles  ;  and 
prominent  at  its  outer  extremity,  where  it  forms  part  of  the  acetabu- 
lum. The  internal  surface  is  smooth,  and  enters  into  the  formation 
of  the  cavity  of  the  pelvis.  The  superior  border  is  marked  by  a 
rough  ridge,  the  crest ;  the  inner  termination  of  the  crest  is  the  angle  ; 
and  the  outer  end,  the  spine  or  tubercle.  Running  outwards  from  the 
spine  is  a  sharp  ridge,  the  pectineal  line,  or  linea  ilio-pectinca,  which 
marks  the  brim  of  the  true  pelvis.  In  front  of  the  pectineal  line  is 
a  smooth  depression,  which  supports  the  femoral  artery  and  vein,  and 
a  little  more  externally  an  elevated  prominence,  the  Uio-pectineal 
eminence,  which  divides  the  surface  for  the  femoral  vessels,  from  an- 
other depression  which  overhangs  the  acetabulum,  and  lodges  the 
psoas  and  iliacus  muscles.  The  ilio-pectineal  eminence  moreover 
marks  the  junction  of  the  pubes  with  the  ilium.  The  inferior  border 
is  broad  and  deeply  grooved,  for  the  passage  of  the  obturator  vessels 
and  nerve ;  and  sharp  upon  the  side  of  the  ramus,  to  form  part  of  the 
bmmdary  of  the  obturator  foramen.  The  symphysis  is  the  inner  ex- 
tremity of  the  body  of  the  bone  ;  it  is  oval  and  rough,  for  the  attach- 
ment of  a  ligamentous  structure  analogous  to  the  intervertebral  sub- 
stance. The  ramus  of  the  pubes  descends  obliquely  outwards,  and  is 
eontinuoQs  with  the  ramus  of  the  ischium.  The  inner  border  of  the 
nunus  forms  with  the  corresponding  bone  the  arch  of  the  pubes,  and 
at  its  inferior  part  is  considerably  everted,  to  adBford  attachment  to  the 
cms  penis. 

TI10  aeetabidum  (cavitas  cotyloidea)  is  a  deep  cup-shaped  cavity, 
ritnated  at  the  point  of  union  between  the  ilium,  ischium,  and  pubes  ; 
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a  little  less  than  two-fifths  being  formed  by  the  ilium,  a  little  more 
than  two-fifths  by  the  ischimn,  and  the  remaining  fifth  by  the  pubes. 
It  is  bounded  by  a  deep  rim  or  lip,  which  is  broad  and  strong  above, 
where  most  resistance  is  required,  and  marked  in  front  by  a  deep 
notch,  which  is  arched  over  in  the  fresh  subject  by  a  strong  ligament, 
and  transmits  the  nutrient  vessels  into  the  joint.  At  the  bottom  of 
the  cup,  and  communicating  with  the  notch,  is  a  deep  and  circular 
pit  (fundus  acetabuli),  which  lodges  a  mass  of  fat,  and  gives  attach- 
ment to  the  broad  extremity  of  the  ligamentum  teres. 

The  obturator  or  thyroid  foramen  is  a  large  oval  interval  between 
the  ischium  and  pubes,  bounded  by  a  narrow  rough  margin,  to  which  a 
ligamentous  membrane  is  attached.  The  upper  part  of  the  foramen  is 
increased  in  depth  by  the  groove  in  the  under  surface  of  the  os  pubis, 
which  lodges  the  obturator  vessels  and  nerve. 

Development, — By  eight  centres  ;  three  principal,  one  for  the  ilium, 
one  for  the  ischium,  and  one  for  the  pubes  ;  and  five  secondary,  one, 
the  Y  shaped  piece  for  the  interval  between  the  primitive  pieces  in 
the  acetabulum,  one  for  the  crest  of  the  ilium,  one  (not  constant )  for 
the  anterior  and  inferior  spinous  process  of  the  ilium,  one  for  the 
tuberosity  of  the  ischium,  and  one  (not  constant)  for  the  angle  of 
the  08  pubis.  Ossification  commences  in  the  primitive  pieces,  im- 
mediately after  that  in  the  vertebrae,  firstly  in  the  ilium,  then  in 
the  ischium,  and  lastly  in  the  pubes  ;  the  first  ossific  deposits  being 
situated  near  to  the  future  acetabulum.  At  birth,  the  acetabulum, 
the  crest  of  the  ilium,  and  the  ramus  of  the  pubes  and  ischium,  are 
cartilaginous.  The  secondary  centres  appear  at  puberty,  and  the 
entire  bone  is  not  completed  until  the  twenty-fifth  year. 

ArtictdaHons. — With  three  bones  ;  sacrum,  opposite  innominatum, 
and  femur. 

Attachment  of  Muscles  and  Ligaments. — To  thirty-five  muscles  ;  to 
the  ilium,  thirteen ;  by  the  outer  lip  of  the  crest,  to  the  obliquus  ex- 
temus  for  two-thirds,  and  to  the  latissimus  dorsi  for  one-third  its 
length,  and  to  the  tensor  vaginae  femoris  by  its  anterior  fourth  ;  by  the 
middle  of  the  crest,  to  the  internal  oblique  for  three-fourths  its  length, 
by  the  remaining  fourth  to  the  erector  spinae  ;  by  the  internal  lip,  to 
the  transversalis  for  three-fourths,  and  to  the  quadratus  lumborum  by 
the  posterior  part  of  its  middle  third.  By  the  external  surface,  to  the 
gluteus  medius,  minimus  and  maximus,  and  to  one  head  of  the  rectus ; 
by  the  internal  sur&ce,  to  the  iliacus  ;  and  by  the  anterior  border  to 
the  sartorius,  and  the  other  head  of  the  rectus.  To  the  ischium 
siacteen ;  by  its  external  surface,  the  adductor  magnus  and  obturator 
extemus  ;  by  the  internal  surface,  the  obturator  intemus  and  levator 
ani ;  by  the  spine,  the  gemellus  superior,  levator  ani,  coccygeus,  and 
lesser  sacro-ischiatic  ligament ;  by  the  tuberosity,  the  biceps,  semi- 
tendinosus,  semi-membranosus,  gemellus  inferior,  quadratus  femoris, 
erector  penis,  tranversus  perinei,  and  great  sacro-ischiatic  ligament ; 
and  by  the  ramus,  the  gracilis,  accelerator  urinae,  and  compressor 
urethrae.    To  the  os  pubis  fifteen  ;  by  its  upper  border,  the  obliquus 


titemns,  obKquna  intemn*,  tranvenaliB,  reetm.  pyramidalie,  pecti- 
neiu,  and  pacas  parmi  ;  hy  it(  eiternol  aur&ce,  the  adductflr  longm, 
adductoi  brevii  and  gracilis  ;  by  its  intemat  (orface,  tbe  IcTBtor  ani, 
eompteuor  iirethrEe,  and  obluratDr  intemiu  ;  and  by  the  nmna,  tbe 
iddoctor  magnua,  and  accelerator  uriiue. 


lisr  ipiiMai  pKKCH.  p.  li»  uetabulum.  a.  The  notch  of  the  uetabulnm. 
^,  Tte  bodj  of  tbe  uctuum.  r.  In  tuberouty.  d.  The  Bpine  of  the  iKhiiuu 
■BaitlinnulheDbtuntDrfoAmeD.  #.  The  01  puhi».  /,  The  sfumhyeit  pu. 
Ida.  f .  Ae  wA  (<  Ihe  pnbn.  A.  The  uiEleottheoBpuhii.  ■'.  The  ipine  of 
tte  vSbtm  i  tbe  promioent  rid^e  betwrtn  h  ioA  i  is  the  erect  of  the  pubea. 
1^  *.  Tbe  pMtbml  Use  of  the  putw*.    I,  J.  Tbe  Uio-peccineal  line ;  m,  m.  the 
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the  ossa  ilii,  and  separated  from  the  true  pelvis  by  the  linea  ilio- 
pectinea.  The  true  pelvis  is  all  that  portion  which  is  situated  be- 
neath the  linea  ilio-pectinea.  This  line  forms  the  margin  or  brim  of 
the  true  pelvis,  while  the  included  area  is  called  the  inlet*  The  form 
of  the  inlet  is  heart-shaped,  obtusely  pointed  in  front  at  the  symphysis 
pubis,  expanded  on  each  side,  and  encroached  upon  behind  by  a  pro- 
jection of  the  upper  part  of  the  sacrum,  which  is  named  the  pro- 
montory. The  cavity  is  somewhat  encroached  upon  at  each  side  by  a 
smooth  quadrangular  plane  of  bone,  corresponding  with  the  internal 
surface  of  the  acetabulum,  and  leading  to  the  spine  of  the  ischium.  In 
firont  are  two  fossae  around  the  obturator  foramina,  for  lodging  the  ob- 
turator intemus  muscle,  at  each  side.  The  inferior  termination  of  the 
pelvis  is  very  irregular,  and  is  termed  the  outlet.  It  is  bounded  in 
front  by  the  convergence  of  the  rami  of  the  ischium  and  pubes,  which 
constitute  the  arch  of  the  pubes  ;  on  each  side  by  the  tuberosity  of  the 
ischium,  and  by  two  irregular  fissures  formed  by  the  greater  and  lesser 
sacro-ischiatic  notches  ;  and  behind  by  the  lateral  borders  of  the  sa- 
crum, and  by  the  coccyx. 

The  pelvis  is  placed  obliquely  with  regard  to  the  trunk  of  the  body, 
80  that  the  inner  surface  of  the  ossa  pubis  is  directed  upwards,  and 
would  support  the  superincumbent  weight  of  the  viscera.  The  base 
of  the  sacrum  rises  nearly  four  inches  above  the  level  of  the  upper 
border  of  the  symphysis  pubis  and  the  apex  of  the  coccyx,  some- 
what more  than  hsdf  an  inch  above  its  lower  border.  If  a  line  were 
carried  through  the  central  axis  of  the  inlet,  it  would  impinge  by  one 
extremity  against  the  umbilicus,  and  by  the  other  against  the  middle 
of  the  coccyx.  The  axis  of  the  inlet  is  therefore  directed  downwards 
and  backwards^  while  that  of  the  outlet  -pointB  doumwards  and  forwards^ 
and  corresponds  with  a  line  drawn  from  the  upper  part  of  the  sacrum, 
through  the  centre  of  the  outlet.  The  axis  of  the  cavity  represents  a 
curve,  which  corresponds  very  nearly  with  the  curve  of  the  sacrum,  the 
extremities  being  indicated  by  the  central  points  of  the  inlet  and  outlet. 
A  knowledge  of  the  direction  of  these  axes  is  most  important  to  the 
surgeon,  as  indicating  the  line  in  which  instruments  should  be  used  in 
operations  upon  the  viscera  of  the  pelvis,  and  the  direction  of  force  in 
the  removal  of  calculi  from  the  bladder  ;  and  to  the  accoucheur,  as 
explaining  the  course  taken  by  the  foetus  during  parturition. 

There  are  certain  striking  differences  between  the  male  and  female 
pelvis.  In  the  male  the  bones  are  thicker,  stronger,  and  more  solid, 
and  the  cavity  deeper  and  narrower.  In  the  female  the  bones  are 
lighter  and  more  delicate,  the  iliac  fossae  are  large,  and  the  ilia  ex- 
panded ;  the  inlet,  the  outlet,  and  the  cavity,  are  large,  and  the 
acetabula  farther  removed  from  each  other  ;  the  cavity  is  shallow, 
the  tuberosities  widely  separated,  the  obturator  foramina  triangular, 
and  the  span  of  the  pubic  arch  greater.  The  precise  diameter  of  the 
inlet  and  outlet,  and  the  depth  of  the  cavity,  are  important  consider- 
ations to  the  accoucheur. 

The  diameters  of  the  inlet  or  brim  are  three  :   1 .  Antero-posterior, 
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sacro- pubic  or  conjugate;  2.  tran verse  ;  and  3.  oblique.  The  an- 
tero-posterior  extends  from  the  symphysis  pubis  to  the  middle  of  the 
promontory  of  the  sacrum,  and  measures  four  inches.  The  iranverse 
extends  from  the  middle  of  the  brim  on  one  side  to  the  same  point  on 
the  opposite,  and  measures  five  inches.  The  oblique  extends  from 
the  sacro-iliac  symphysis  on  one  side,  to  the  margin  of  the  brim  co]> 
responding  with  the  acetabulum  on  the  opposite,  and  also  measures 
five  inches. 

The  diameters  of  the  outlet  are  two,  antero-posterior,  and  transverse. 
The  antero-posUirior  diameter  extends  from  the  lower  part  of  the  sym- 
physis pubis  to  the  apex  of  the  coccyx  ;  and  the  iranverse,  from  the 
posterior  part  of  one  tuberosity  to  the  same  point  on  the  opposite  side  ; 
they  both  measure  four  inches.  The  cavity  of  the  pelvis  measures  in 
depth  four  inches  and  a- half,  posteriorly ;  three  inches  and  a-half  in  the 
middle  ;  and  one  and  a  half  at  the  symphysis  pubis. 

Femur.  The  femur,  the  longest  bone  of  the  skeleton,  is  situated 
obliquely  in  the  upper  part  of  the  lower  limb,  articulating  by  means 
of  its  head  with  the  acetabulum,  and  inclining  inwards  as  it  descends, 
until  it  almost  meets  its  fellow  of  the  opposite  side  at  the  knee.  In 
the  female  this  obliquity  is  greater  than  in  the  male,  in  consequence 
of  the  greater  breadth  of  the  pelvis.  The  femur  is  divisible  into  a 
shaft,  a  superior,  and  an  inferior  extremity. 

At  the  superior  extremity  is  a  rounded  head^  directed  upwards  and 
inwards,  and  marked  just  below  its  centre  by  an  oval  depression  for 
the  ligamentum  teres.  The  head  is  supported  by  a  neck,  which  varies 
in  length  and  obliquity  according  to  sex  and  at  various  periods  of  life, 
being  long  and  oblique  in  the  adult  male,  shorter  and  more  horizontal 
in  the  female  and  in  old  age.  Externally  to  the  neck  is  a  large  pro- 
cess, the  trodianter  major,  which  presents  upon  its  anterior  suiface 
an  oval  fiEuiet,  for  the  attachment  of  the  tendon  of  the  gluteus  minimus 
muscle  ;  and  above,  a  double  facet,  for  the  insertion  of  the  gluteus 
medius.  On  its  posterior  side  is  a  vertical  ridge,  the  linea  quadrati 
for  the  attachment  of  the  quadratus  femoris  muscle.  Upon  the  inner 
side  of  the  trochanter  major  is  a  deep  pit,  the  trochanteric  or  digital 
fosBo^  in  which  are  inserted  the  tendons  of  the  pyriformis,  gemellus 
superior  and  inferior,  and  obturator  extemus  and  intemus  muscles. 
Passing  downwards  from  the  trochanter  major  in  front  of  the  bone  is 
an  oblique  ridge,  which  forms  the  inferior  boundary  of  the  neck,  the 
fuUierioT  in^lrochanierie  line ;  and  behind,  another  oblique  ridge,  the 
potterior  tntertrochoMleric  line,  which  terminates  in  a  rounded  tu- 
bercle upon  the  posterior  and  inner  side  of  the  bone,  the  trochanter 
minor. 

The  ihq/i  of  the  femur  is  convex  and  rounded  in  front,  and  covered 
with  musdes  ;  and  somewhat  concave  and  raised  into  a  rough  and  pro- 
minent ridge  behind,  the  linea  aspera.  The  linea  aspera  near  the 
upper  extremity  of  the  bone  divides  into  three  branches.  The  anterior 
branch  it  continued  forwards  in  firont  of  the  lesser  trochanter,  and  is 
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continuous  with  the  anterior  intertrochanteric  line  ;  the  middle  is  con- 
tinued directly  upwards  into  the  linea  quadrati ;  and  the  posterior, 

broad  and   strongly  marked,  ascends  to   the 
Fig.  41.*  ijase  of  the  trochanter  major.     Towards  the 

lower  extremity  of  the  bone  the  linea  aspera 
divides  into  two  ridges,  which  descend  to  the 
two  condyles,  and  enclose  a  triangular  space 
upon  which  rests  the  popliteal  artery.  The 
internal  condyloid  ridge  is  less  marked  than 
the  external,  and  presents  a  broad  and  shallow 
groove,  for  the  passage  of  the  femoral  artery. 
The  nutritious  foramen  is  situated  in  or  near 
the  linea  aspera,  at  about  one-third  from  its 
upper  extremity,  and  is  directed  obliquely 
from  below  upwards. 

The  loTver  extremiiy  of  the  femur  is  broad 
and  porous,  and  divided  by  a  smooth  depres- 
sion in  front,  and  by  a  large  fossa  (fossa  in- 
tercondyloidea)  behind,  into  two  condyles. 

The  external  condyle  is  the  broadest  and 
most  prominent,  and  the  internal  the  narrow- 
est and  longest  ;  the  difference  in  length  de- 
pending upon  the  obliquity  of  the  femur,  in 
consequence  of  the  separation  of  the  two  bones 
at  their  upper  extremities  by  the  breadth  of 
the  pelvis.  The  external  condyle  is  marked 
upon  its  outer  side  by  a  prominent  tuberosity, 
which  gives  attachment  to  the  external  lateral 
ligament  ;  and  immediately  beneath  this  is 
the  fossa,  which  lodges  the  tendon  of  origin  of 
the  popliteus.  By  the  internal  sur&ce  it  gives 
attachment  to  the  anterior  crucial  ligament  of 
the  knee-joint ;  and  by  its  upper  and  posterior 
part,  to  the  external  head  of  the  gastrocnemius 
and  to  the  plantaris.  The  internal  condyle  pro- 
jects upon  its  inner  side  into  a  tuberosity,  to 
which  is  attached  the  internal  lateral  ligament ; 
above  this  tuberosity,  at  the  extremity  of  the 
internal  condyloid  ridge,  is  a  tubercle,  for  the 
insertion  of  the  tendon  of  the  adductor  magnus  ;  and  beneath  the 
tubercle,  upon  the  upper  surface  of  the  condyle,  a  depression,  from 
which  the  internal  head  of  the  gastrocnemius  arises.      The  outer 
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*  The  ri((ht  femur,  seen  upon  the  anterior  aspect.  1.  The  shaft.  2.  The 
head.  3.  The  neck.  4.  The  great  trochanter.  6.  The  anterior  intertrochan- 
teric line.  6.  The  lesser  trochanter.  7.  The  external  condyle.  8.  The  inter- 
nid  condyle.  9.  The  tuberosity  for  the  attachment  of  the  external  lateral  liga- 
ment. 10.  The  fossa  for  the  tendon  of  origin  of  the  popliteus  muscle.  1 1 .  The 
tuberosity  for  the  attachment  of  the  internal  lateral  ligament. 
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side  of  the  internal  condyle  is  rongh  and  concave,  for  the  attach- 
ment of  the  posterior  crucial  ligament. 

Def)dopment, — By^tw  centres  ;  one  for 
the  shaft,  one  for  each  extremity,  and  one 
fior  each  trochanter.  The  femur  is  the  first 
of  the  long  hones  to  shew  signs  of  ossifica- 
tion. In  it,  ossific  matter  is  found  imme- 
diately after  the  maxillae  hefore  the  termi- 
nation of  the  second  month  of  emhryonic 
life.  The  secondary  deposits  take  place  in 
the  following  order,  in  the  condyloid  extre- 
mity during  the  last  month  of  foetal  life  f ; 
in  the  head  towards  the  end  of  the  first 
year;  in  the  greater  trochanter  between  Wft    IR'-'^ 

the  third  and  the  fourth  year  ;  in  the  lesser 
trochanter  between  the  thirteenth  and 
fourteenth.    The  epiphyses  and  apophyses  M 

are  joined  to  the  diaphysis  in  the  reverse 
order  of  their  appearance,  the  junction 
commencing  after  puberty  and  not  being  f  t 

completed  for  the  condyloid  epiphysis  until 
after  the  twentieth  year. 

Artiadcetions, — With  three  bones  ;  with 
the  08  innominatum,  tibia,  and  patella. 

Atta4:hfnent  ofMvades, — To  twenty-three ; 
by  the  greater  trochanter,  to  the  gluteus  me- 
diuB  and  minimus,  pyriformis,  gemellus  su- 
perior, obturator  intemus,  gemellus  inferior, 
obturator  extemus,  and  quadratus  femoris  ; 
by  the  lesser  trochanter,  to  the  common  ten- 
don of  the  i^oas  and  iliacus.  By  the  line.i 
aspera,  its  outer  lip,  to  the  vastus  extemus, 
gluteus  maximus,  and  short  head  of  the  bi- 
ceps ;  by  its  inner  lip,  to  the  vastus  inter- 
nuB,  pectineus,  adductor  brevis,  and  adduc- 
tor longuB  ;  by  its  middle  to  the  adductor 
magnus  ;  by  ^e  anterior  part  of  the  bone, 
to  the  croraeus  and  subcrurseus  ;  by  its  con- 
dyles, to  the  gastrocnemius,  plantaris,  and  popliteus. 


*  A  diagrun  of  the  posterior  aspect  of  the  right  femur,  shewing  the  lines  of 
attachment  of  the  muscles.  The  muscles  attached  to  the  imier  lip  are,— p,  the 
pectineus ;  a  &,  the  adductor  brevis ;  and  a  /,  the  adductor  longus.  The  middle 
portion  is  occupied  for  its  whole  extent  by  a  m,  the  adductor  magnus ;  and  is 
continuous  superioriy  with  gf,  the  linea  ^uaibnti,  into  which  the  quadratus 
femoris  is  inserted.  The  outer  lip  is  occupied  by  g  m,  the  gluteus  maximus ; 
md  b,  the  short  head  of  the  biceps. 

t  CmveiUieir  remarks  that  this  centre  is  so  constant  in  the  last  fortnight  of 
fiECal  life,  that  it  may  be  regarded  as  an  important  proof  of  the  foetus  having 
rescshed  its  fiill  tcnn. 

H 


P^TUtA.— The  patella  ia&Besainoid  bone,  deielopcd  in  the  ten- 
don of  the  quadriceps  eilensor  mueclei  and  neually  described  as  a  bone 
of  the  lowei  eitremit;.     Il  is  heart-shaped  in  figure,  the  broad  aide 
being  directed  upwards  and  the  apei  downwards,  the  eiteraal  aurfiice 
convex,  and  the  internal  divided  by  a  ridge 
jr-g  4j.  into  two  smooth  anrfaces,  toarticulate  with 

condyles  of  the  femur.     The  external  ar- 
*■  I  cular  surface  corresponding  with  the  ei- 

"""^^  '        '  '   is  the  larger  of  the  two,  and 

lie  the  leg  to  which  the  bone 
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The  upper  ei/remi^,  or  head,  is  large, 
and  expanded  on  each  side  into  two  t^x- 
roiitiei.  Upon  their  upper  suclace  the  la- 
berosities  are  amootii,  to  articulate  with  tbe 
condyles  of  the  femur  ;  the  internal  arti- 
cular surface  being  oval  and  oblong,  to  cor- 
respond with  tho  internal  condyle ;  and 
the  external  broad  and  nearly  circular.  Be- 
tween the  two  articular  sur&ces  is  a  spinous 
process ;  and  in  front  and  behind  the  spi- 
nous process  a  rough  depression,  giving  at- 
tachment to  the  anterior  and  posterior 
crucial  ligamen'        "  '  ."■     ^        ■  * 
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head  of  the  fibula ;  and  upon  the  posterior  part  of  the  internal  tube- 
TDsity  a  depression,  for  the  insertion  of  the  tendon  of  the  semimem- 
branosus muscle. 

The  shaft  of  the  tibia  presents  three  surfaces ;  internal^  which  is 
flubcutaneous  and  superficial ;  external^  which  is  concave  and  marked 
by  a  sharp  ridge,  for  the  insertion  of  the  interosseous  membrane ;  and 
/KMfenbr,  grooved,  for  the  attachment  of  muscles.  Near  the  upper 
extremity  of  the  posterior  sur&ce  is  an  oblique  ridge,  the  popliteal  line^ 
for  the  attachment  of  the  fascia  of  the  poplitcus  muscle  ;  and  imme- 
diately below  the  oblique  line,  the  nutritious  canal,  which  is  directed 
downwards. 

The  inferior  extremity  of  the  bone  is  somewhat  quadrilateral,  and 
prolonged  on  its  inner  side  into  a  large  process,  the  internal  malleolus, 
fiehind  the  internal  malleolus,  is  a  broad  and  shallow  groove,  for  lodging 
the  tendons  of  the  tibialis  posticus  and  flexor  loiigus  digitorum  ;  and 
fiurther  outwards  another  groove,  for  the  tendon  of  the  flexor  longus 
pollicis.  Upon  the  outer  side  the  surface  is  concave  and  triangular, 
rough  above,  for  the  attachment  of  the  interosseous  ligament ;  and 
smooth  below,  to  articulate  with  the  fibula.  Upon  the  extremity  of 
the  bone  is  a  triangular  smooth  sur&ce,  for  articulating  with  the 
astragalus. 

Develcpment. — By  three  centres  ;  one  for  the  shaft,  and  one  for 
each  extremity.  Ossification  commences  in  the  tibia,  immediately 
after  the  femur ;  the  centre  for  the  head  of  the  bone  appears  soon 
afier  birth,  and  that  for  the  lower  extremity  during  the  second  year  ; 
the  latter  is  the  first  to  join  the  diaphysis.  The  bone  is  not  complete 
until  near  the  twenty-fifth  year.  Two  occasional  centres  have  some- 
times been  found  in  the  tibia,  one  in  the  tubercle,  the  other  in  the  in- 
ternal malleolus. 

Articulations. — With  three  bones  ;  femur,  fibula,  and  astragalus. 

Attaekment  of  Muscles. — To  ten ;  by  the  internal  tuberosity,  to  the 
■utorius,  gracilis,  semitendinosus,  and  semimembranosus  ;  by  the  ex- 
ternal tuberosity,  to  the  tibialis  anticus  and  extensor  longus  digitorum ; 
by  the  tubercle,  to  the  ligamentum  patellae ;  by  the  external  surface  of 
the  shaft,  to  the  tibialis  anticus  ;  and  by  the  posterior  surface,  to  the 
popliteus,  soleus,  flexor  longus  digitorum,  and  tibialis  posticus. 

Fibula. — The  fibula  {vt^ifn^  a  brooch,  from  its  resemblance,  in 
conjunction  with  the  tibia,  to  the  pin  of  an  ancient  brooch)  is  the 
cater  and  smaller  bone  of  the  leg  ;  it  is  long  and  slender  in  figure, 
prismoid  in  shape,  and,  like  other  long  bones,  is  divisible  into  a  shaft 
and  two  extremities. 

The  superior  extremity  or  head  is  thick  and  large,  and  depressed 
upon  the  upper  part  by  a  concave  surface,  which  articulates  with  the 
external  tuberosity  of  the  tibia.  Extem^ly  to  this  surface  is  a  thick 
and  rough  prominence,  for  the  attachment  of  the  external  lateral  liga- 
ment of  the  knee-joint,  terminated  behind  by  a  styloid  process,  for 
the  iniertion  of  the  tendon  of  the  biceps. 
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The  lower  esriraaily  ii  Saltened  from  withoul  inwards,  aai  pro- 
longed downward!  beyond  the  artieulttr  Burface  of  the  tibia,  foiming 
the  atternal  malleoliH,  Its  eitema!  lide  pre«ents  a  roiijjh  and  tri- 
angulai  surbce,  which  it  eubcutaneoue.  Upon  the  inlemal  eur&ce  h 
a  smooth  triangular  tacel,  to  articalal^?  with  the  astragalus  ;  and  a 
rongh  depresaion,  for  the  allachment  of  the  interoaaeous  ligament-  The 
OBferior  iorder  is  thin  and  eharp  ;  and  the ^Josfcrior,  broad  and  grooved, 
fin  the  tendon*  of  the  peronei  musclea. 

Ta  place  the  bone  in  its  propel  position, 
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which  bound  the  triangolar  subcutaneous  sur&ce  of  the  external  mal- 
leolus. The  external  border  b^ns  at  the  base  of  the  styloid  process 
upon  the  head  of  the  fibula,  and  winds  around  the  bone,  following  the 
direction  of  the  corresponding  sur&ce.  The  posterior  border  is  sharp 
and  prominent,  and  is  lost  inferiorly  in  the  interosseous  ridge. 

Devdopment. — By  three  centres  ;  one  for  the  shaft,  and  one  for 
each  extremity.  Ossification  commences  in  the  shaft  soon  after  its  ap- 
pearance in  ^e  tibia  ;  at  birth  the  extremities  are  cartilaginous,  an 
ossific  deposit  taking  place  in  the  inferior  epiphysis  during  the  second 
year,  and  in  the  superior  during  the  fourth  or  fifth.  The  inferior  epi- 
physis 18  the  first  to  become  united  with  the  diaphysis,  but  the  bone 
18  not  completed  until  nearly  the  twenty-fifth  year. 

ArtiadatioHs. — With  the  tibia  and  astragalus. 

AUaehmeni  of  Muscles. — To  nine ;  by  the  head,  to  the  tendon  of 
the  biceps  and  soleus ;  by  the  shaft,  its  external  surface,  to  the  per- 
oneus  lougus  and  brevis ;  internal  surface,  to  the  extensor  longus 
digitorum,  extensor  proprius  poUicis,  peroneus  tertius,  and  tibialis 
posticus ;  by  the  posterior  sur&ce,  to  the  popliteus  and  flexor  longus 
poUicis. 

TAI18U& — The  bones  of  the  tarsus  are  seven  in  number ;  viz.  the 
a8tragalus,  calcaneus,  scaphoid,  internal  middle,  and  external  cuneiform 
and  cuboid. 

The  Astragalus  (os  tali)  may  be  recognised  by  its  rounded  head, 
a  broad  articular  £Eicet  upon  its  convex  surface,  and  two  articular 
&cetB,  separated  by  a  deep  grove,  upon  its  concave  surface. 

The  bone  is  divisible  into  a  superior  and  inferior  surface,  an  external 
and  internal  border,  and  an  anterior  and  posterior  extremity.  The  su- 
perior surface  is  convex,  and  presents  a  large  quadrilateral  and  smooth 
fiicet  somewhat  broader  in  firont  than  behind,  to  articulate  with  the  tibia. 
The  inferior  surface  is  concave,  and  divided  by  a  deep  and  rough 
groove  (sulcus  tdi),  which  lodges  a  strong  interosseous  ligament,  into 
two  &cet8,  the  posterior  large  and  quadrangular,  and  the  anterior 
smaller  and  elliptic,  which  articulate  with  the  os  calcis.  The  internal 
border  is  flat  and  irregular,  and  marked  by  a  pyriform  articular  sur- 
fiue,  for  the  inner  maUeolus.  The  extemeU  presents  a  large  triangular 
articular  &cet,  for  the  external  malleolus,  and  is  rough  and  concave  in 
finont.    The  anterior  extremity  presents  a  rounded  head,  surrounded  by 

Tlie  rarfiice  of  the  shaffc  upon  which  the  flexor  longus  diffitorum  muscle  rests. 
8.  The  broad  groove  on  the  back  part  of  the  inner  malleolus,  for  the  tendons  of 
the  flexor  lonmis  digitorum  and  tibialis  posticus.  9.  The  groove  for  the  tendon 
of  the  ttaaai  fongus  pollids.  10.  The  shaft  of  the  fibula.  The  flexor  lon^ 
poDids  muaele  uea  upon  this  surface  of  the  bone;  its  superior  limit  bemv 
BfwfcfMl  by  the  oblique  line  immediately  above  die  number.  11.  The  s^loid 
pioceM  on  die  head  of  the  flbula  for  the  attachment  of  the  tendon  of  the  biceps 
mnade.  19.  Hie  subcutaneous  surface  of  the  lower  part  of  the  shaft  of  the 
Itbnla.  13.  Theextemalmalleolusformedby  the  lower  extremity  of  the  fibula. 
14.  The  groove  i^mn  the  posterior  part  of  the  external  malleolus  for  the  ten- 
doiu  of  toe  penmei  muades. 
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a  conBtricIion  somewliat  reaembling  a  neck  ;  and  the  posterior  or- 
trtmily  is  narcow,  nnd  marked  b;  a  deep  groove,  tor  the  lendoD  of  Ihe 
flexor  longus  pollicis. 

Hold  the  astragalus  with  the  broad  articular  surface  upwards,  atid 
the  rounded  head  forwards ;  the  triangular  lateral  articular  sur&ce 
will  point  to  the  side  to  which  Ihe  bone  belongs. 

ArlKiiiatio7ia.—V/i\h  four  bones  ;  tibia,  fibula,  calcaneus,  and  sca- 
phoid. 


TheC, 


(oB  calcif)  may  be  known  by  its  large  size  and 
oblong  figure,  by  the  large  and 
irregular  portion  which  fomis  the 
beet,  and  by  two  articular  surfaces, 
separated  by  a  broad  groove  upon 
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cess  (sustentaculiiin  tall,)  which  supports  the  anterior  articulating 
snr&oe  of  the  astragalus,  and  serves  as  a  pulley  to  the  tendon  of  the 
flexor  longus  digitorum.  Upon  the  anierior  extremity  is  a  flat  arti- 
cular sur&ce,  surmounted  by  a  rough  projection,  which  a£fords  one  of 
the  guides  to  the  surgeon  in  the  performance  of  Chopart^s  operation. 
The  posterior  extremity  is  prominent  and  convex,  and  constitutes  the 
posterior  tuberosity ;  it  is  smoooth  for  the  upper  half  of  its  extent, 
where  it  corresponds  with  a  bursa  ;  and  rough  below,  for  the  insertion 
of  the  tendo  Achillis  ;  the  lower  part  of  this  surface  is  bounded  by  the 
two  inferior  tuberosities. 

Articulations. — With  two  bones;  the  astragalus  and  cuboid.  In 
their  articulated  state  a  large  oblique  canal  is  situated  between  the 
astragalus  and  calcaneus,  being  formed  by  the  apposition  of  the  two 
grooves  sulcus  tali  and  calcanei.  This  groove  is  caJled  the  sinus  tarsi^ 
and  serves  to  lodge  a  strong  interosseous  ligament  which  binds  the 
two  bones  together. 

Attachment  of  Musdes. — ^To  nine ;  by  the  posterior  tuberosity,  to 
the  tendo  AcldUis  and  plantaris;  by  the  inferior  tuberosities  and 
under  surface,  to  the  abductor  pollicis,  abductor  minimi  digiti,  flexor 
brevis  digitorum,  flexor  accessorius,  and  to  the  plantar  fascia ;  and  by 
the  exter^  sur&ce,  to  the  extengor  brevis  digitorum. 

The  Scaphoid  bone  may  be  distinguished  by  its  boat-like  figure, 
concave  on  one  side,  and  convex  with  three  facets  upon  the  other. 
It  presents  for  examination  an  anterior  and  posterior  surface,  a  supe- 
rior and  inferior  border,  and  two  extremities,  one  broad,  the  other 
pointed  and  thick.  The  anterior  sur/aoe  is  convex,  and  divided  into 
three  &cets,  to  articulate  with  the  three  cuneiform  bones  ;  and  the  pos- 
terior concave,  to  articulate  with  the  rounded  head  of  the  astragalus. 
The  superior  border  is  convex  and  rough,  and  the  inferior  somewhat 
coDcaTe  and  irregular.  The  external  extremity  is  broad  and  rough, 
and  the  interned  pointed  and  prominent,  so  as  to  form  a  tuberosity. 
The  external  extremi^  sometimes  presents  a  £Eicet  of  articulation  with 
the  cuboid. 

If  the  bone  be  held  so  that  the  convex  surface  with  three  facets 
look  fDrwards,  and  the  convex  border  upwards,  the  broad  extremity 
win  point  to  the  side  corresponding  with  the  foot  to  which  the  bone 
belongs. 

Artieulaiions, — With  four  bones  ;  astragalus  and  three  cuneiform 
bones,  sometimes  also  with  the  cuboid. 

Attad^ment  of  Muscles, — To  the  tendon  of  the  tibialis  posticus. 

The  Internal  Cuneiform  may  be  known  by  its  irregular  wedge- 
ghspe,  and  by  being  larger  than  the  two  other  bones  bearing  the  same 
name.  It  presents  for  examination  a  convex  and  a  concave  sur- 
&ee,  a  long  and  a  short  articular  border,  and  a  small  and  a  large 
extremity. 

Plaee  the  bone  so  that  the  small  extremity  may  look  upwards  and 
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the  long  articular  border  forwards,  the  concave  sur&ce  will  point  to 
the  side  corresponding  with  the  foot  to  which  it  belongs. 

The  convea:  surface  is  internal  and  free,  and  assists  in  forming  the 
inner  border  of  the  foot,  the  concave  is  external,  and  in  apposition 
with  the  middle  cuneiform  and  second  metatarsal  bone  ;  the  lony 
border  articulates  with  the  metatarsal  bone  of  the  great  toe,  and  the 
short  border  with  the  scaphoid  bone.  The  small  extremity  (edge)  is 
sharp,  and  the  larger  extremity  (base)  rounded  into  a  broad  tube- 
rosity. 

Artictdaiions. — With  four  bones  ;  scaphoid,  middle  cuneiform,  and 
first  two  metatarsal  bones. 

AUachment  of  Muscles, — To  the  tibialis  anticus,  and  posticus. 

The  Middle  Cuneiform  is  the  smallest  of  the  three ;  it  is  wedge- 
shaped,  the  broad  extremity  being  placed  upwards,  and  the  sharp  end 
downwards  in  the  foot.  It  presents  for  examination  four  articular 
snr&ces  and  two  extremities.  The  anterior  and  posterior  surfaces 
have  nothing  worthy  of  remark.  One  of  the  lateral  surfaces  has  a 
long  articular  £Eicet,  extending  its  whole  length,  for  the  internal  cunei- 
form ;  the  other  has  only  a  partial  articular  facet  for  the  external 
cuneiform  bone. 

If  the  bone  be  held  so  that  the  square  extremity  look  upwards, 
the  broadest  side  of  the  square  being  towards  the  holder,  the  small 
and  partial  articular  surface  will  point  to  the  side  to  which  the  bone 
belongs. 

Articulaiions. — With  four  bones  ;  scaphoid,  internal  and  external 
cuneiform,  and  second  metatarsal  bone. 

Attachment  of  Muscles, — To  the  flexor  brevis  pollicis. 

The  External  Cuneiform  is  intermediate  in  size  between  the 
two  preceding,  and  placed,  like  the  middle,  with  the  broad  end  up- 
wards and  the  sharp  extremity  downwards.  It  presents  for  examina- 
tion five  surfaces,  and  a  superior  and  inferior  extremity.  The  tipper 
extremity  is  flat,  of  an  oblong  square  form,  and  bevelled  posteriorly,  at 
the  expense  of  the  outer  surface,  into  a  sharp  edge. 

If  the  bone  be  held  so  that  the  square  extremity  look  upwards  and 
the  sharp  border  backwards,  the  bevelled  surface  will  point  to  the  side 
corresponding  with  the  foot  to  which  the  bone  belongs. 

Artictdaiions. — With  six  bones;  scaphoid,  middle  cuneiform,  cuboid, 
and  second,  third,  and  fourth  metatarsal  bones. 

Attachment  of  Muscles, — To  the  flexor  brevis  pollicis. 

The  Cuboid  bone  is  irregularly  cuboid  in  form,  and  marked  upon 
its  under  sur&ce  by  a  deep  groove,  for  the  tendon  of  the  peroneus 
longus  muscle.  It  presents  for  examination  six  surfaces,  three  articular 
and  three  non-articular.  The  non-articular  surfaces  are  the  superior^ 
which  is  slightly  convex,  and  assists  in  forming  the  dorsum  of  the 
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foot ;  the  w/erior^  marked  by  a  prominent  ridge,  the  tuberosity^  and  a 
de^  groove  for  the  tendon  of  the  peroneus  longiis ;  and  an  extemcU, 
the  smallest  of  the  whole,  and  deeply  notched  by  the  commencement 
of  the  peroneal  groove.  The  articular  surfaces  are,  the  posterior,  which 
is  of  large  size,  and  concavo-convex,  to  articulate  with  the  os  calcis ; 
amterior^  of  smaller  size,  divided  by  a  slight  ridge  into  two  fiicets,  for 
the  fourth  and  fifth  metatarsal  bones ;  and  internal,  a  small  oval  articu- 
lar &cet,  upon  a  large  and  quadrangular  surface,  for  the  external 
cuneiform  heme. 

If  the  bone  be  held  so  that  the  plantar  surface,  with  the  peroneal 
groove,  look  downwards,  and  the  largest. articular  surface  backwards, 
the  small  non-articular  sur&ce,  marked  by  the  deep  notch,  will  point 
to  the  side  corresponding  with  the  foot  to  which  the  bone  belongs. 

Articulations, — With/bur  bones ;  calcaneus,  external  cuneiform,  and 
fourth  and  fifth  metatarsal  bones,  sometimes  also  with  the  scaphoid. 

Attachment  of  Muscles, — To  three ;  the  flexor  brevis  pollicis,  adduc- 
tor pollicis,  and  flexor  brevis  minimi  digiti. 

Upon  a  consideration  of  the  articulations  of  the  tarsus  it  will  be  ob- 
jerved,  that  each  bone  articulates  with  four  adjoining  bones,  with  the 
exception  of  the  calcaneus,  which  articulates  with  two,  and  the  exter- 
nal cuneiform  with  six. 

Development — By  a  single  centre  for  each  bone,  with  the  exception 
of  the  OS  calcis,  which  has  an  epiphysis  for  its  posterior  tuberosity. 
The  centres  appear  in  the  following  order ;  calcanean,  sixth  month ; 
aatTBgalan,  seventh  month ;  cuboid,  tenth  month  ;  external  cuneiform, 
during  the  first  year;  internal  cuneiform,  during  the  third  year; 
middle  cuneiform  and  scaphoid,  during  the  fourth  year.  The  epiphysis 
of  the  calcaneus  appears  at  the  ninth  year  and  is  united  with  the  dia- 
physis  at  about  the  fifteenth. 

The  Mbtatarsal  bovzs,  five  in  number,  are  long  bones,  and  divi- 
sible therefore  into  a  shaft  and  two  extremities.  The  shaft  is  pris- 
moid,  and  compressed  from  side  to  side;  the  posterior  extremity,  or 
base,  is  square-shaped,  to  articulate  with  the  tarsal  bones,  and  with 
each  other ;  and  the  anterior  extremity  presents  a  rounded  head,  cir- 
cumscribed by  a  neck,  to  articulate  with  the  first  row  of  phalanges. 

Peculiar  Metatarsal  bones,' — ^The  first  is  shorter  and  laiger  than  the 
rest,  and  forms  part  of  the  inner  border  of  the  foot ;  its  posterior  ex- 
tremity presents  only  one  lateral  articular  surface,  and  an  oval  rough 
pominence  beneath,  for  the  insertion  of  the  tendon  of  the  peroneus 
longus.  The  anterior  extremity  has,  upon  its  plantar  sur&ce,  two 
grooved  fiicets,  for  sesamoid  bones. 

The  second  is  the  longest  and  largest  of  the  remaining  metatarsal 
bones ;  it  presents  at  its  base  three  articular  facets,  for  the  three  cunei- 
fi)nn  bones ;  a  large  oval  &cet,  but  often  no  articular  sur£ace,  on  its 
inner  side,  to  articulate  with  the  metatarsal  bone  of  the  great  toe,  and 
two  externally,  for  the  third  metatarsal  bone. 

The  thitd  may  be  known  by  two  &cets  upon  the  outer  side  of  its 


base,  corresponding  with  the  second,  and  may  be  distinguiahed  by  iU 


Tbe/otirth  may  be  dirtinguiahed  by  its 
a  wngle 


laller 


ize,  and  by  having 
■ticular  surface  on  each 
i  tHe  hase. 

The  fifli  is  recognised  by  iu 
broad  base,  and  by  its  iaige  tubero- 
sity in  place  of  an  articular  aurface 
upon  its  onter  sidp. 

/feoe&pn«B(.^Koch  bone  by  Iwo 
centres  ;  one  for  the  body  and  one 
for  the  digital  eitremity  in  the  four 
onter  nietatarBid  bones ;  and  one  for 
the  body,  the  other  for  the  base  in 
the  metatarsal  bone  ofthe  great  toe. 
Osailic  deposition  appears  in  theae 
bones  at  the  same  time  with  (he 
vertebrfe  i  the  epiphyses,  commen- 
cing nitb  the  great  toe  and  proceed- 
ing to  the  fifth,  appear  towards  tlie 
close  of  the  second  year,  consolida- 
tion being  etFected  at  eighteen. 

Articulali<mt.~Whh  the  laraal 

bone*  by  one  eitremity,  and  with 

the  first  row  of  phalanges  by  the 

other.     The  nmnber  of  tarsal  bonea 

with  which  each  metataraal  articn- 

lates  from  within  ootwarda,  is  the 

same  as  between    the  metacarpus 

and  carpus,  one  for  the  lirat,  three 

for  the  second,  one  for  the  thirf, 

two  for  the  fourth,  and  one  for  the 

£flh,  forming  the  cipher  13121. 

c/  Mmc&s.— To  fimrteea;   to  the  first,  the  peroneus 

It  dorsal  intecoaseouB  muscle;  to  the  second,  two  dorsal 

pedis;  to  the  third,  two  dorsal  and  o: 


,  addnel 


r  pollici: 
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transversnB  pedis ;  to  the  fifth,  one  donal  and  one  plantar  interrosseous 
peroneus  brevis,  peioneus  tertins,  abductor  minimi  digiti,  flexor  brevis 
minimi  digiti,  and  transversus  pedis. 

Pbalangbs. — There  are  two  phalanges  in  the  great  toe,  and  three 
in  the  other  toes,  as  in  the  hand.  They  are  long  bones,  divisible  into 
a  central  portion  and  extremities. 

The  phalanges  of  the  first  row  are  convex  above,  concave  upon 
the  nnder  Bur&ee,  and  compressed  firom  side  to  side.  The  posterior 
extremity  has  a  single  concave  articular  surface,  for  the  head  of  the 
metatarsal  bone ;  and  the  anterior  extremity,  a  pulley-like  sur&ce,  for 
the  second  phalanx. 

The  iecomd  fiudcmgeB  are  short  and  diminutive,  but  somewhat 
broader  than  those  of  the  first  row. 

The  ikvrd^  or  ungual  phalanffes,  including  the  second  phalanx  of  the 
great  toe,  are  flattened  firom  above  downwards,  spread  out  laterally 
at  the  base,  to  articulate  with  the  second  row,  and  at  the  opposite  ex- 
tremity, to  support  the  nail  and  the  rounded  extremity  of  the  toe. 

DevdopmenL — By  tujo  centres ;  one  for  the  body  and  one  for  the 
metacarpal  extremity.  Ossification  commences  in  these  bones  after 
that  in  the  metatarsus,  appearing  first  in  the  last  phalanges,  then  in 
the  first,  and  last  of  all  in  the  middle  row.  The  bones  are  completed 
at  eighteen. 

Articulations, — The  first  row  with  the  metatarsal  bones  and  second 
phalanges ;  the  second,  of  the  great  toe  with  the  first  phalanx,  and  of 
the  other  toes  with  the  first  and  third  phalanges ;  and  the  third,  with 
the  second  row. 

Attachment  of  Muscles. — To  ttcenty-three ;  to  the  first  plialanges  ; 
great  toe,  the  innermost  tendon  of  the  extensor  brevis  digitorum,  ab- 
ductor pollicis,  adductor  pollicis,  flexor  brevis  pollicis,  and  transversus 
pedis ;  second  toe,  first  dorsal  and  first  palmar  interosseous  and  lum- 
bricalis ;  third  toe,  second  dorsal  and  second  palmar  interrosseous  and 
Imnbricalis ;  fourth  toe,  third  dorsal  and  third  palmar  interrosseous  and 
lombricalis  ;  fifth  toe,  fourth  dorsal  interosseous,  abductor  minimi 
digiti,  flexor  brevis  minimi  digiti  and  Imnbricalis.  Second  pftaianffes ; 
great  toe,  extensor  longus  pollicis,  and  flexor  longus  pollicis ;  other  toes, 
one  slip  of  the  common  tendon  of  the  extensor  longus  and  extensor 
breTis  digitorum,  and  flexor  brevis  digitorum.  Third  phcUanges ; 
two  slips  of  the  common  tendon  of  the  extensor  longus  and  extensor 
bieriB  digitorum,  and  the  flexor  longus  digitorum. 

SvBAUOiD  Bones. — These  are  small  osseous  masses,  developed  in 
those  tendons  which  exert  a  certain  degree  of  force  upon  the  sur&ce 
over  which  they  glide,  or  where,  by  continued  pressure  and  friction, 
the  tendon  would  become  a  source  of  irritation  to  neighbouring  parts, 
at  to  joints.  The  best  example  of  a  sesamoid  bone  is  the  patella,  de- 
Teloped  in  the  common  tendon  of  the  quadriceps  extensor,  and  resting 
upon  the  front  of  the  knee-joint.    Besides  the  patella,  there  are  four 
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pairs  of  sesamoid  bones  included  in  the  number  of  pieces  which  com- 
pose the  skeleton,  two  upon  the  metacarpo-phalangeal  articulation  of 
each  thumb,  and  existing  in  the  tendons  of  insertion  of  the  flexor 
brevis  pollicis,  and  two  upon  the  corresponding  joint  in  the  foot,  in 
the  tendons  of  the  muscles  inserted  into  the  base  of  the  first  phalanx. 
In  addition  to  these  there  is  often  a  sesamoid  bone  upon  the  meta- 
carpo-phalangeal joint  of  the  little  finger  ;  and  upon  the  corresponding 
joint  in  the  foot,  in  the  tendons  inserted  into  the  base  of  the  first 
phalanx ;  there  is  one  also  in  the  tendon  of  the  peroneus  longus 
muscle,  where  it  glides  through  the  groove  in  the  cuboid  bone ;  some- 
times in  the  tendons,  as  they  wind  around  the  inner  and  outer 
malleolus ;  in  the  psoas  and  iliacus,  where  they  glide  over  the  body  of 
the  OS  pubis ;  and  in  the  external  head  of  the  gastrocnemius. 

The  bones  of  the  tympanum^  as  they  belong  to  the  apparatus  of  hear- 
ing, will  be  described  with  the  anatomy  of  the  ear. 
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CHAPTER  II. 

ON  THE  LIGAMENTS. 

Thb  bones  are  variously  connected  with  each  other  in  the  construc- 
tion of  the  skeleton,  and  the  connection  between  any  two  bones  con- 
stitutes a  joint  or  articulation.  If  the  joint  be  immovable,  the  sur- 
£aces  of  the  bones  are  applied  in  direct  contact ;  but  if  motion  be  in- 
tended, the  opposing  sur&ces  are  expanded,  and  coated  by  an  elastic 
substance,  named  cartilage  ;  a  fluid  secreted  by  a  membrane  closed  on 
all  sides'lubricates  theit  sur£^e,  and  they  are  firmly  held  together  by 
means  of  short  bands  of  glistening  fibres,  which  are  called  ligaments 

iligare,  to  bind).  The  study  of  the  ligaments  is  named  syndesmology 
«vy  together,  h^/cof  bond),  which,  with  the  anatomy  of  the  articula- 
tions, forms  the  subject  of  the  present  chapter. 

The  forms  of  articulation  met  with  in  the  human  frame  may  be 
considered  under  three  classes : — Synarthrosis,  Amphi-arthrosis,  and 
Diarthrosis. 

Synarthrosis  (tf-t^y,  iLe^^tt^is  articulation)  is  expressive  of  the  fixed 
form  of  joint  in  which  the  bones  are  immovably  connected  with  each 
other.  The  kinds  of  synarthrosis  are  four  in  number.  1.  SiUurct, 
2.  Harmenia,  3.  Schindylesis.  4.  Gomphosis,  The  characters  of 
the  three  first  have  been  sufficiently  explained  in  the  preceding  chap- 
ter, p.  52.  It  is  here  only  necessary  to  state  that,  in  the  construction 
of  sutures,  the  substance  of  the  bones  is  not  in  immediate  contact, 
but  is  separated  by  a  layer  of  membrane  which  is  continuous  exter- 
nally with  the  pericranium  and  internally  with  the  dura  mater.  It  is 
the  latter  connection  which  gives  rise  to  the  great  difficulty  sometimes 
experienced  in  tearing  the  calvarium  from  the  dura  mater.  Cruveil- 
hier  describes  this  interposed  membrane  as  the  sutured  cartilage ;  1 
never  saw  any  structure  in  the  sutures  which  could  be  regarded  as 
cartilage,  and  the  history  of  the  formation  of  the  cranial  bones  would 
teem  to  point  to  a  different  explanation.  The  fourth,  Gomphosis 
(yift^otj  a  nail),  is  expressive  of  the  insertion  of  one  bone  into  another, 
ilQ  the  same  manner  that  a  nail  is  fixed  into  a  board  ;  this  is  illus- 
trated in  the  articulation  of  the  teeth  with  the  alveoli  of  the  maxillary 
bonei. 

Amphi-arthrosis  (&/u^i  both,  &^6^Mfftt)  is  a  joint  intermediate 
in  aptitude  for  motion  between  the  immovable  synarthrosis  and  the 
movable  diarthrosis.'  It  is  constituted  by  the  approximation  of  snr- 
fiusea  partly  coated  with  cartilage  lined  by  synovial  membrane,  and 
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partly  connected  by  interosseous  ligaments,  or  by  the  intervention  of 
an  elastic  fibro- cartilage  which  adheres  to  the  ends  of  both  bones. 
Examples  of  this  articulation  are  seen  in  the  union  between  the  bodies 
of  the  vertebrae,  of  the  sacrum  with  the  coccyx,  of  the  pieces  of  the 
sternum,  the  sacro-iliac  and  pubic  symphyses  ( ffvv,  <pvuv  to  grow  to- 
gether), and  according  to  some,  of  the  necks  of  the  ribs,  with  the 
transverse  processes. 

DiARTHROSis  (}ia  through,  &^6^ejffis)  is  the  movable  articulation, 
which  constitutes  by  far  the  greater  number  of  the  joints  of  the  body. 
The  degree  of  motion  in  this  class  has  given  rise  to  a  subdivision  into 
three  genera,  Arthrodia,  Ginglyraus,  and  Enarthrosis. 

Arthrodia  is  the  movable  joint  in  which  the  extent  of  motion  is 
slight  and  limited,  as  in  the  articulation  of  the  clavicle,  of  the  ribs, 
articular  processes  of  the  vertebrae,  axis  with  the  atlas,  radius  with 
the  ulna,  fibula  with  the  tibia,  carpal  and  metacarpal,  tarsal  and  meta- 
tarsal bones. 

Ginglymus  {yiyyXvfiog^  a  hinge),  or  hinge-joint,  is  the  movement 
of  bones  upon  each  other  in  two  directions  only,  viz.  forwards  and 
backwards  ;  but  the  degree  of  motion  may  be  very  considerable.  The 
instances  of  this  form  of  joint  are  numerous  ;  they  comprehend  the 
elbow,  wrist,  metacarpo-phalangeal  and  phalangeal  joints  in  the  upper 
extremity ;  and  the  knee,  ankle,  metatarso-phalangeal  and  phalangeal 
joints  in  the  lower  extremity.  The  lower  jaw  may  also  be  admitted 
into  this  category,  as  partaking  more  of  tne  character  of  the  hinge- 
joint  than  of  the  less  movable  arthrodia. 

The  form  of  the  ginglymoid  joint  is  somewhat  quadrilateral,  and 
each  of  its  four  sides  is  provided  with  a  ligament,  which  is  named 
from  its  position,  anterior,  posterior,  internal,  or  eaiemal  lateral.  The 
lateral  ligaments  are  thick  and  strong,  and  are  the  chief  bond  of 
union  between  the  bones.  The  anterior  and  posterior  are  thin  and 
loose  in  order  to  permit  the  required  extent  of  movement. 

Enarthrosis  (ly  in,  a^^^tta-sf)  is  the  most  extensive  in  its  range  of 
motion  of  all  the  movable  joints.  From  the  manner  of  connection 
and  form  of  the  bones  in  this  articulation,  it  is  called  the  ball  and 
socket-joint.  There  are  two  instances  in  the  body,  viz.  the  hip  and 
the  shoulder. 

I  have  been  in  the  habit  of  adding  to  the  preceding  the  carpo-meta- 
carpal  articulation  of  the  thumb,  although  not  strictly  a  ball-and- 
socket  joint,  from  the  great  extent  of  motion  which  it  enjoys,  and 
from  the  nature  of  the  ligament  connecting  the  bones.  As  far  as  the 
articular  surfaces  are  concerned,  it  is  rather  a  double  than  a  single 
ball-and-socket,  and  the  whole  of  these  considerations  remove  it  from 
the  simple  arthrodial  and  ginglymoid  groups. 

The  ball  and  socketrjoint  has  a  circular  form  ;  and,  in  place  of  the 
four  distinct  ligaments  of  the  ginglymus,  is  enclosed  in  a  bag  of  liga- 
mentous membrane,  called  a  capsular  ligament. 

The  kinds  of  articulation  may  probably  be  conveyed  in  a  more  sa- 
tis&ctory  maimer  in  the  tabular  form,  thus : 


f 


MOVEMENTS  OF  JOINTS.  Ill 

Examples, 
Satura    ....    bones  of  the  skull. 


Svnarthroais  -'  Harmonia    .     .     .     superior  maxillary  bones. 
J"^^  '\  Schindylesis     .     .     vomer  with  rostrum. 


i: 


.Gomphosis  .     .     .    teeth  with  alveoli. 
Amphi-arthrosis     .     Bodies  of  the  vertebrae     .     Symphyses. 

{Arthrodia    .     .     .     carpal  and  tarsal  bones. 
Ginglymus  .     .     .     elbow,  wrist,  knee,  ankle. 
Enarthrosis       .     .     hip,  shoulder. 

The  motions  permitted  in  joints  may  be  referred  to  four  heads,  viz. 
1.  Gliding.    2.  Angular  movement.    3.  Circumduction.    4.  Rotation. 

1.  GUding  is  the  simple  movement  of  one  articular  sur&ce  upon 
another,  and  exists  to  a  greater  or  less  extent  in  all  the  joints.  In  the 
least  movable  joints  as  in  the  carpus  and  tarsus,  this  is  the  only  mo- 
tion which  is  permitted. 

2.  Angular  movement  may  be  performed  in  four  different  directions, 
either  forwards  and  backwards,  as  in  flexion  and  extension ;  or  inwards 
and  outwards,  constituting  adduction  and  abduction.  Flexion  and  ex- 
tension are  illustrated  in  the  ginglymoid  joint;  and  exist  in  a  large 
proportion  of  the  joints  of  the  body.  Adduction  and  abduction  con- 
joined with  flexion  and  extension,  are  met  with  complete,  only  in  the 
most  movable  joints,  as  in  the  shoulder,  the  hip,  and  the  thumb.  In 
the  wrist  and  in  the  ankle  adduction  and  abduction  are  only  partial. 

3.  Circumduction  is  most  strikingly  exhibited  in  the  shoulder  and 
hip  joints ;  it  consists  in  the  slight  degree  of  motion  which  takes  place 
in  the  head  of  a  bone  against  its  articular  cavity,  while  the  extremity 
of  the  limb  is  made  to  describe  a  large  circle  upon  a  plane  surface.  It 
is  also  seen,  but  in  a  less  degree,  in  the  carpo-metacarpal  articulation 
of  the  thumb,  metacarpo-phalangeal  articulations  of  the  fingers  and 
toes,  and  in  the  elbow  when  that  joint  is  flexed  and  the  end  of  the 
humerus  fixed. 

4.  Rotation  is  the  movement  of  a  bone  upon  its  own  axis,  and  is 
illustoated  in  the  hip  and  shoulder,  or  better  in  the  rotation  of  the  cup 
of  the  radius,  against  the  eminentia  capitata  of  the  humerus.  Rota- 
tion is  also  observed  in  the  movements  of  the  atlas  upon  the  axis, 
in  which  the  odontoid  process  serves  as  a  pivot  around  which  the 
atlas  turns. 

The  structures  entering  into  the  composition  of  a  joint  are  bone, 
cartilage,  fibrous  tissue,  adipose  tissue,  and  synovial  membrane.  Car- 
tilage forms  a  thin  coating  to  the  articular  extremities  of  bones,  some- 
times presenting  a  smooth  sur&ce  which  moves  on  a  corresponding 
smooth  sur&ce  of  the  articulating  bone ;  sometimes  forming  a  plate 
smooth  on  both  surfaces  and  interposed  between  the  cartilaginous  ends 
of  two  bones,  interarticular ;  and  sometimes  acting  as  the  connecting 
medium  between  bones  without  any  free  surface,  intero^eouB.  Fibrous 
tianie  enters  into  the  construction  of  joints  under  the  form  of  ligament, 
in  one  situation  constituting  bands  of  various  breadth  and  thickness. 
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in  another  a  layer  which  extends  completely  around  the  joint  and  is 
then  called  a  capsular  ligament.  All  the  ligaments  of  joints  are  com- 
posed of  that  variety  of  fibrous  tissue  termed  white  fibrous  tissue,  but 
in  some  situations  ligaments  are  found  which  consist  of  yellow  fibrous 
tissue,  for  example,  the  ligamenta  subfiava  of  the  arches  of  the  verte- 
bral column.  Adipose  tissue  exists  in  variable  quantity  in  relation 
with  joints,  where  it  performs,  among  other  offices,  that  of  a  valve  or 
spring,  which  occupies  any  vacant  space  that  may  be  formed  during 
llie  movements  of  the  joint,  and  effectually  prevents  the  occurrence  of 
a  vacuum  in  those  cavities.  This  purpose  of  adipose  tissue  is  exem- 
plified in  the  cushion  of  fat  at  the  bottom  of  the  acetabulum  and  in 
the  similar  cushion  behind  the  ligamentum  patellae.  Synovial  mem- 
brane constitutes  the  beautiful  smooth  and  polished  lining  of  a  joint, 
and  contains  the  fluid  termed  synovia  by  means  of  which  the  adapted 
surfaces  are  enabled  to  move  upon  each  other  with  the  perfect  ease 
and  freedom  which  are  known  to  exist. 

Cartilage. — In  the  structure  of  joints,  cartilage  serves  the  double 
purpose  of  a  connecting  and  separating  medium.  In  the  former  capa- 
city possessing  great  strength,  and  in  the  latter  smoothness  and  elasti- 
city. In  reference  to  its  intimate  structure  it  admits  of  classification 
into  three  kinds,  true  cartilage,  reticular  cartilage,  and  fibrous  car- 
tilage. 

True  Cartilage  is  composed  of  a  semi-transparent  homogeneous  sub- 
stance (hyaline  or  vitreous  substance)  containing  a  number  of  minute 
cells  (cartilage  corpuscles)  dispersed  at  short  intervals  through  its 


Fig.  47.* 
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*  A  portion  of  articular  cartilage  from  the  head  of  the  fibula.  The  section  is 
made  vertically  to  the  surface,  and  magnified  155  times,  a.  The  appearance 
and  arrangement  of  the  cells  near  to  the  bone.  The  irre^ar  line  to  the  right 
is  the  boundary  of  the  bone.  b.  A  view  of  the  same  section,  at  about  midway 
between  the  bone  and  the  free  stirfaee.  c.  A  portion  near  the  synovial  surface ; 
the  line  to  the  left  is  that  of  the  synovial  boundary. 
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■tnctnic.  Tbe  uUa  are  ofbI,  oblong,  or  polyhedral  in  shape,  and 
more  ot  iew  flattened  ;  their  membranom  enrelope  ia  blended  with  the 
intercelinlac  aubaUince,  and  they  contain  in  their  interior  aecondarj- 
ccUb,  nuclei,  nucleoli,  oil  globulea,  and  more  or  leaa  of  gnmulBi  matter. 
Cartilage  celti  have  on  average  measurement  of  |Jgg  of  an  inch  in 
their  long  diameter ;  they  are  sometimes  isolated,  aouietiineB  grouped 
in  pain,  and  aometimea  disposed  in  a  linear  group  of  three  nr  four. 
They  are  larger  near  the  bone  than  at  the  eni&ce,  and  ill  the  lalter 
ntuation  are  long  and  alender  in  form,  and  arrunged  in  rows  having 
their  long  aris  puallel  with  the  plane  of  the  surface.  Tme  cartilagr 
ia  peftri-white  or  bluish  and  opiine  in  colour,  and  its  intercellular 
anbatsnce  is  aemi  transparent  and  slruclnrelcsa.  These  chaiacCers, 
however,  ant  changed  when  it  eihihits  n  tendency  to  osiify.  In  Che 
latter  case  the  intercellular  substance  becomca  tibraoi  and  more  or  leas 
opake,  its  colour  is  yellowish,  and  the 
eeOs  are  found  to  contain  s  greater  Fig.  4B.t 

number  of  oil-globules  than  initsnatn- 
lalBUIe. 

The  tme  cartilages  are,  the  articular, 
coatal,  ennform,  thyroid,  cricoid,  aiy- 
tCDoid,  tracheal  and  broachial,  nasal, 
DMatns  auria,  the  pulley  of  the  troch- 
learis  muscle,  and  temporary  cartilage 
IT  the  ortilage  of  bone  previously  to 


t  A  povtloD  of  ntteulsr  cft 

i^iilitiiit  mit  riiiini 


m  is  taken  from  the  pb^na, 


lU 

Beparated  from  each  other  bv  an  opake  aubfibrous  intereelliilar  ni 
work,  tbe  breadth  of  the  cells  being  Lonaiderablv  greater  than  that 
the  mtercelliilBr  atniclujc  Ths  cells  are  parent  cells,  containi 
othera  of  aecondarj  tonnation,  logeth«i  with  nuclei  nudeuh,  granul 
matt«r,  and  oil  glabnles  in  greater  number  than  those  of  true  a 
talage  The  fiteea  are  short,  imperfect,  loose  in  teiture  and  j 
lowish  The  instances  of  reticular  cartilage  are,  the  puma,  epiglott 
and  Eustachian  tube 

Ferrous  cartilage  is  composed  of  a  network   of  white   glialeni 
fibres  collected  mlo  feBciculi  of  lanous  aiie   and  containing  in 


cartilage.  Tbe  fibres  of  fibrous  cartilage  are  identical  with  those  of 
fibrous  tissue,  the  cells  are  large  (about  Wn''>  "fan  inch)  as  in  reti- 
cular cartilage,  and  the  aieolm  are  lariable  in  dimensions.  It  is  this 
latter  character  that  constitutes  the  diference  between  difierent  fibrons 
cartilages,  some  being  composed  almost  entirely  of  fibres  with  few  and 
■mall  interstices,  as  the  interarticulsr  cartilages,  while  others  exhibit 
large  spaces  filled  with  an  imperfect  fibrous  tissue  and  cells,  as  the 
intervertebral  substance. 

Tbe  fibrous  cartilages  admit  of  arrangement  into  four  groups, 
namely,  inlerBrticular,  stratiform,  inlcrosseus,  and  free.  The  in- 
stances of  inleraniadar fibroua  cartilages  (menisci)  are  those  of  tbe 
lower  jaw,  sternal  and  acromial  end  of  the  davielc,  wiist,  carpus, 
knee,  to  which  may  be  added  the  fibrous  cartilages  of  circumference, 
glenoid  and  cotyloid.  The  itral^rm  JUiroas  eartUagea  are  such  as 
form  a  thin  coating  to  the  groores  on  bone  through  which  tendons 
play.  The  iaterouema  JUirom  car^agei  are  the  intervertebral  sub- 
stance and  symphysis  pubis.  The  fite  fbroaa  cartUagea  are  the  tarsal 
cartilages  of  the  eyelids. 
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The  development  of  cartilage  is  the  same  with  that  of  cartilage  of 
bone  (page  5),  the  different  forms  of  cartilage  resulting  from  subse- 
qaent  changes  in  the  intercellular  substance  and  cells.  Thus,  for 
example,  in  articular  cartilage  the  ceUs  undergo  the  lowest  degree  of 
development,  are  very  disproportionate  to  the  intercellular  substance, 
and  the  latter  remains  permanently  structureless.  In  reticular  carti- 
lage the  ceUs  possess  a  more  active  growth,  and  surpass  in  bulk  the 
intercellular  substance,  while  the  latter  is  composed  also  of  cells, 
which  assume  a  fibrous  disposition.  In  fibrous  cartilage  development 
is  most  energetic  in  the  intercellular  substance ;  this  is  converted  into 
&sciculi  of  fibrous  tissue  while  the  interspaces  are  filled  with  cells  and 
imperfect  fibrous  tissue  in  every  stage  of  development. 

Fibrous  Tissue  is  one  of  the  most  generally  distributed  of  all  the 
animal  tissues  ;  it  is  composed  of  fibres  of  extreme  minuteness,  and 
presents  itself  under  three  elementary  forms  ;  namely,  white  fibrous 
tissue,  yellow  fibrous  tissue,  and  red  fibrous  tissue. 

In  white  fibrous  tissue  the  fibres  are  cylindrical,  exceedingly  minute, 
(about  i^g^^o  of  an  inch  in  diameter),  transparent  and  undulating  ; 
they  are  collected  into  small  fiEiscicuU  (firom  -57^  to  ^qJ^j^q  of  an 
inch)  and  these  latter  form  larger  fasciculi,  which  according  to  their 
arrangement  give  rise  to  the  production  of  thin  laminae,  membranes, 
ligamentous  l^ds,  and  tendinous  cords.  The  connecting  medium  of 
the  fibres  in  the  formation  of  the  primitive  fasciculi  is  a  transparent 
structureless  interfibrous  substance  or  blastema,  to  which  in  most 
situations  are  added  numerous  minute  dark  filaments  derived  from 
nuclei  and  thence  termed  nuclear  filaments.  The  nuclear  filaments  are 
sometimes  wound  spirally  around  the  fasciculi  or  interlace  with  their 
separate  fibres,  at  other  times  they  are  variously  twisted  and  run 
parallel  with  the  fiisciculi.  The  fiisciculi  are  connected  and  held  to- 
gether in  the  formation  of  membranes  and  cords  by  loose  fibres  which 
are  interwoven  between  them,  or  by  mutual  interlacement. 

Examples  of  white  fibrous  tissue  are  met  with  in  three  principal 
forms,  namely,  membrane,  ligament,  and  tendon. 

The  membranous  form  of  white  fibrous  tissue  is  seen  in  the  common 
connecting  medium  of  the  body,  namely,  fibro-cellular  or  areolar  tissue, 
in  which  the  membrane  is  extremely  thin  and  disposed  in  laminae, 
bands  or  threads,  leaving  interstices  of  various  size  between  them. 
It  is  seen  also  in  the  condensed  covering  of  various  organs,  as  the 
periosteum,  perichondrium,  capsulae  propriae  of  glands,  membranes  of 
the  brain,  sclerotic  coat  of  the  eyeball,  pericardium,  fasciae ;  sheaths  of 
muscles,  tendons,  vessels,  nerves  and  ducts ;  sheaths  of  the  erectile 
ocgans,  and  the  corium  of  the  dermic  and  mucous  membrane. 

lAgament  is  the  name  given  to  those  bands  of  various  breadth  and 
thiclmess  which  retain  £be  articular  ends  of  bones  in  contact  in  the 
oonstniction  of  joints.  They  are  glistening  and  inelastic  and  com- 
posed of  foscicidi  of  fibrous  tissue  ranged  in  a  parallel  direction  side 
by  side,  or  in  some  situations  interwoven  with  each  other.  The 
&seiciili  are  held  together  by  separate  fibres,  or  by  areolar  tissue. 


U^  AlUIHWX  TI88U£. — SYNOVIAL   MEMBRANE. 

i)^mhm  i»  the  collection  of  parallel  fasciculi  of  fibrous  tissue,  by 
IM«>MUN  itf  which  muAcIes  are  attached  to  bones.  They  are  constructed 
m  (h«t  iinnto  principle  with  ligaments,  are  usually  rounded  in  their 
^^uittt  hut  in  some  instances  are  spread  out  so  as  to  assume  a 
tuttiuhmnoui  form.     In  the  latter  state  they  are  called  aponeuroses. 

)W/(iU>  Jibroua  tissue  is  known  also  by  the  appeUation  elastic  tissue^ 
ftHiin  one  of  its  more  prominent  physic^  properties,  a  property  which 
|wnuits  of  its  fibres  being  drawn  out  to  double  their  length  and  again 
ra turning  to  their  original  dimensions.  The  fibres  of  elastic  tissue  are 
tranMparont,  brittle,  flat,  or  polyhedral  in  shape,  colourless  when  single 
but  yellowish  in  an  aggregated  form,  and  considerably  thicker  (37^ 
of  an  inch  in  diameter)  than  the  fibres  of  white  fibrous  tissue.  In  the 
construction  of  their  peculiar  tissue  they  communicate  with  each  other 
by  means  of  short  oblique  fibres,  which  unite  with  adjoining  fibres 
at  acute  or  obtuse  angles  without  any  enlargement  of  the  fibre  with 
which  they  are  joined.  This  circumstance  has  given  rise  to  the  idea 
of  these  fibres  giving  off  branches,  an  expression  derived  from  the 
division  of  blood-vessels,  and  another  term  borrowed  from  the  same 
source  has  been  applied  to  their  communication  with  each  other, 
namely,  inosculation  ;  but  both  these  expressions  in  their  literal 
meaning  are  incorrect.  When  yeUow  fibrous  tissue  is  cut  or  torn, 
the  fibres  in  consequence  of  their  elasticity  become  clubbed  and  curved 
at  the  extremity,  a  striking  character  of  this  tissue. 

The  instances  of  yellow  fibrous  tissue  are  ;  the  ligamenta  subflava 
of  the  arches  of  the  vertebrae,  chordae  vocales,  thyro-epiglottic  liga- 
ment, crico-thyroidean  membrane,  the  membranous  layers  connecting 
the  cartihiginous  rings  of  the  trachea  and  bronchial  tubes,  the  capsula 
propria  of  the  spleen  and  the  middle  coat  of  arteries.  It  is  also  met 
with  around  some  parts  of  the  alimentary  canal,  as  the  oesophagus, 
cardia,  and  anus,  around  the  male  and  female  urethra,  in  the  fascia 
lata,  and  in  the  corium  of  the  skin. 

Bed  fibrous  tissue  is  also  termed  contractile  tissue,  from  a  peculiar 
property  which  it  possesses,  and  which  places  it  physiologically  in  an 
intermediate  position  between  "white  fibrous  tissue  and  muscular 
fibre.  Its  fibres  are  cylindrical,  transparent,  reddish  in  hue,  and 
collected  into  fasciculi.  It  is  met  with  in  the  corium  of  the  skin,  in 
the  dartos,  around  the  nipple,  in  the  excretory  ducts  of  glands,  in  the 
coats  of  blood-vessels,  particularly  veins,  in  the  iris,  in  the  inter- 
vascular  spaces  of  the  erectile  tissue  of  the  penis  and  clitoris,  around 
the  urethra,  and  around  the  vagina. 

Adipose  Tissue  is  composed  of  minute  cells,  aggregated  together  in 
clusters  of  various  size  within  the  areolae  of  fibro-cellular  tissue.  The 
cells  of  adipose  tissue  are  identical  in  manner  of  formation  with  other 
cells,  being  developed  on  nuclei  and  increasing  in  size  by  the  forma- 
tion of  fluid  in  their  interior.  In  adipose  cells  this  fluid,  instead  of 
being  albuminous  as  in  other  cells,  is  oleaginous,  the  oil  at  first  appear- 
ing in  separate  globules,  which  subsequently  coalesce  into  a  single 
drop.    The  size  of  adipose  cells  at  their  full  development  is  about 
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j^  of  an  inch  in  diameter ;  when  isolated  they  are  globular  in  form, 
but  are  hexagonal  or  polyhedral  when  compressed.  They  are  per- 
fectly transparent,  the  cell-membrane  being  structureless  and  their 
nucleus  disappearing  as  they  attain  their  full  size. 

Synovial  Membrane  is  a  thin  membranous  layer,  which  invests 
the  articular  cartilages  of  the  bones,  and  is  thence  reflected  upon  the 
8llr£M^es  of  the  ligaments  which  surround  and  enter  into  the  composi- 
tion of  a  joint.  It  resembles  the  serous  membranes  in  being  a  shut 
sac,  and  secretes  a  transparent  and  viscous  fluid,  which  is  named 
synovia.  Synovia  is  an  alkaline  secretion,  containing  albumen,  which 
is  coagulable  at  a  boiling  temperature.  The  continuation  of  this  mem- 
brane over  the  sur&ce  of  the  articular  cartilage,  a  much  agitated 
question,  has  been  decided  by  the  interesting  discoveries  of  Henle, 
who  has  ascertained  the  existence  of  an  epithelium  upon  cartilage 
identical  with  that  produced  by  the  reflected  portion  of  the  membrane. 
In  some  of  the  joints  the  synovial  membrane  is  pressed  into  the 
articular  cavity  by  a  cushion  of  fat :  this  mass  was  called  by  Havers 
the  synovial  gland,  from  an  incorrect  supposition  that  it  was  the 
source  of  the  synovia ;  it  is  found  in  the  hip  and  in  the  knee-joint. 
In  the  knee-joint,  moreover,  the  synovial  membrane  forms  folds,  which 
are  most  improperly  named  ligaments,  as  the  mucous  and  alar  liga- 
ments, the  two  latter  being  an  appendage  to  the  cushion  of  fat. 
Besides  the  synovial  membranes  entering  into  the  composition  of 
joints,  there  are  numerous  smaller  sacs  of  a  similar  kind  interposed 
between  surfaces  which  move  upon  each  other  so  as  to  cause  friction  ; 
they  are  often  associated  with  the  articulations.  These  are  the  burscB 
mucosa ;  they  are  shut  sacs,  analogous  in  structure  to  synovial  mem- 
branes, and  secreting  a  similar  synovial  fluid. 

The  epithelium  of  synovial  membranes  is  of  the  kind  termed 
tesselated ;  it  is  developed  in  the  same  manner  with  the  epithelium 
of  other  free  surfaces,  and  is  continually  reproduced  from  beneath, 
while  the  superficial  layers  are  being  rubbed  off  and  lost. 


ARTICULATIONS. 

The  joints  may  be  arranged,  according  to  a  natural  division,  into 
those  of  the  trunk,  those  of  the  upper  extremity,  and  those  of  the 
bwer  extremity. 

Ligaments  op  the  Trunk. — The  articulations  of  the  trunk  are 
divisible  into  ten  groups,  viz. — 

1.  Of  the  vertebral  column. 

2.  Of  the  atlas,  with  the  occipital  bone. 

3.  Of  the  axis,  with  the  occipital  bone. 

4.  Of  the  atlas,  with  the  axis. 

5.  Of  the  lower  jaw. 


6.  Of  the  ribs,  with  the  yertehne. 

7.  Of  the  riba.  witli  the  aternuni,  and  with  each  other. 

8.  Of  the  aternmn. 

9.  Of  the  verMbral  column,  with  the  pelvis. 
10.  Of  the  pehis. 

1.  Articalaium  of  the  oerle^rrd  Colunm, — The  ligaments  connecting 
together  the  different  piecea  of  (he  Tert«bial  column,  admit  of  the 
same  arrangement  with  that  of  the  Tertebrx  themselies.    TbuB  the 

Of  the  bodies  are  the—  Anterior  common  ligament, 

Poaterior  common  ligament. 
Intervertebral  eubatance. 

Of  (he  arcAta, —  Ligamenta  Buhfiava. 

Of  ihe  arliatlar  praoessej, —    Capanlar  ligaments. 
Synovial  membranes. 

Of  the  spinout  proceaea, —      Inter-apinoua, 
Supni-apinoaa. 

Ot  tbs  trajaiiene  prooetits, —  Inler-tranaverse. 

BoDTES.~-The  Anierior  common  lament  ia  a  broad  and  riband- 
like band  of  ligamentous  fibres,  ejttending  along  tie  front  suriaie  of 
the  vertebral  column,  from  the  axis  to  the  sacrum.  It  is  intimately 
connected  with  the  inlerverlehial  subalances,  and  less  closely  with  the 
bodies  of  the  vertehrs.  In  the  dorsal  region  it  is  thicker  than  in  the 
cervical  and  lumbar,  and  conaiala  of  a  median  and  two  lateral  portions 
separated  from  each  other  by  a  aeries  of  opeuings  for  the  passage  ol 
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reneli.  The  ligament  a  compoMd  of  fibres  of  various  length  doulf 
interwoven  wilh  each  other ;  the  dteper  and  ehorler  croeBing  the  into 
vertebial  Bubalancea  from  one  vertebra  la  the  next ;  Bud  the  nqieijidal 
and  longer  fibres  crossing  three  or  four  vertebrfe. 

The  anterior  common  ligament  it  in  relation  bj  its  /wtierior  or  ver- 
lArat  turfiKt,  wilh  the  ioteirertebral  substances,  the  bodiei  of  the 
verWbne,  and  with  the  Teseele,  principally  veins,  which  separate  ita 
central  fiMm  its  lateral  portions.  B;  its  atilerior  or  niaceral  luiface  it 
is  in  relation  in  the  neck,  with  the  longus 
colli  mnscles,  the  pharynx  and  the  iGsopha-  '*'■  *  " 

gns;  in  the  thorafic  region,  with  the  aorta,  .--ij^-.--^^ 

the  venK  aiygoa,  and  thoracic  duct;  and 
in  the  luiohar  region,  with  the  aorta,  right 
renal  artery,  right  lumbar  arteries,  arteria 
racia  media,  vena  cava  inferior,  left  Imnbor 
T^s,  receptaculum  chyli,  the  commence- 
meat  of  the  thoracic  duct,  and  the  tendons 
of  the  leuer  muscle  of  the  diaphragm  with 
the  fibres  of  which  the  ligamentous  fibres 
interlace. 

The  Pogienor  comraon  ligament  lies  upon 
the  posterior  suc&ce  of  the  bodies  of  the 
Tertebne,  and  extends  fivm  the  axis  to  the 
ndum.  It  is  brood  oppoute  the  tDter- 
vertebral  eubstaoces,  to  which  it  is  closely 
adherent ;  and  narrow  and  thick  over  the 
bodies  of  the  vertebrs,  &om  which  it  i> 
sepBPated  by  the  veins  of  the  base  of  the 
Tertebrte.  It  is  composed  like  the  i 
longer  fibres  which  are  disposed  in  a 

The  posterior  common  ligament  is  in  lelalian  by  its  anterior  mrfaa 
with  the  intervertebral  substances,  the  bodies  of  Che  vertebra  and 
with  the  venEe  basom  vertebramm ;  and  by  its  jio&terioT  surfa^  with  the 
dnnt  mater  of  the  spinal  cord,  some  loose  areolar  tissue  and  numerous 
miall  veins  being  interposed. 
'  The  IntemtTt^rnd  aiJu^nos  is  a  lenticular  disc  of  Ebroue  cartilage, 
interposed  between  each  of  the  vertebrx  from  the  axis  to  the  sacrum, 
and  nbuning  them  finnly  in  connexion  with  each  other.  It  diSera 
IB  thickness  in  difierent  parts  of  the  column,  and  varies  in  depth  at 
difierent  points  of  its  extent;  thus,  it  it  thickest  in  the  lumbar re- 

ri,  deepest  in  front  in  the  cervical  and  lumbar  regions,  and  behind 
the  dorsal  legion  ;   and  contribotes,  in  a  great  measure,  to  the 
'  m  of  the  natura]  curres  of  the  vertebral  cidumn. 


•  A  posterior  view  of  the  bodies  of  three  dorul  vertebne,  connHted  tn  their 
tatervavtebnl  lubitua  t,  1.  The  Ismins!  13)  have  been  anni  thnw^  new 
the  bodies  of  1^  vertehm,  vid  the  srehH  and  proceHH  removed,  In  order  to 
shew  (S)  the  poeterior  eommiHi  linoient,  A  piut  of  one  of  the  openings  In 
tts  po^cnra'  sufsce  of  the  vcrtebn.  For  the  tmumiuion  of  the  veas  bs^e 


ligament  of  shorter  and 
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WImh  the  interrerUbial  Bubstance  is  bisected  either  horizonlalljr  ai 
vertically,  il  i«  Been  to  be  compOBed  of  a  Beries  of  lajers  of  dense 
fibroiu  tisroe,  leparaled  by  interstices  filled  with  the  softer  kind. 
The  central  part  of  each  intervertebral  disc  is  wholly  made  op  of  this 
Bofter  fibrous  cartilage,  which  has  the  appearance  of  a  pulp,  and  is  so 
elastic  as  to  rise  abOYe  the  level  of  the  section  as  soon  as  its  dicision 
is  completed.  When  eiamined  from  the  front,  the  layers  are  found 
to  consist  of  fibres  passing  ob- 
^*-  '*■*  liquely  between  the  two  verte- 

brae, in  one  layer  passing  from 
left  to  right,  in  the  next  from 
right  to  left,  alternating  in  each 
■uccessive  layer. 

Ahchks.  - —  The  lagamenla 
HiAAwa  are  two  thin  planes, 
of  yellow  iibrous  (issue,  situa- 
ted between  the  arches  of  each 
pair  of  yerlebne,  from  the  axis 

bricaled  position  of  the  laminx 
they  are  attached  to  the  poste- 
rior snrlacF  of  the  vertebra  be- 
low, and  to  the  anterior  sur- 
face of  the  arch  of  the  vertebra 
above,  and  are  separated  from 
each  other  at  the  middle  line  by  a  aUght  interspace.  They  coun- 
teract, by  their  elasticity,  the  eSbrts  of  the  flesor  muscles  of  the 
trunk  ;  and  by  preserving  the  npcight  position  of  the  spine,  limit 
the  eipenditore  of  muscular  force.  They  are  longer  in  the  cervical 
thao  in  the  other  r^ons  of  the  spine,  and  are  thickest  in  the  lumbar 

The  ligamenta  subflava  are  in  relation  by  both  surfaces  with  the 
meningo-racbidian  veins,  and  internally  they  are  separated  from  the 
dura  mater  of  the  spinal  cord  by  those  veins  and  Bome  loose  areolar 
and  adipose  tisaue. 

Ahticulah  PKOCE88ES. — The  ligaments  of  the  articular  processes 
of  the  vertebrffi  are  loose  synovial  capaala  which  sunound  the  articu- 
lating snr&ces-  They  are  protected  on  their  external  side  by  a  thin 
layer  of  ligamentous  fibres. 

Spinous  phockssbS. — The  vtler-apittom  ligaments  are  thin  and 
membranous,  and  are  extended  between  the  spinous  processes  in  the 
dorsal  and  Inmbar  r^oas.  They  are  thickest  in  the  latter  region  ; 
and  are  in  rttalaon  with  the  multiSdus  spince  muscle  at  each  side. 
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The  Supra-apiaoui  liguaent  (fig.  60}  i>  a  Krang  aod  inelutic  Gbroui 
cord,  which  extenda  from  the  apex  of  the  HpinouB  procees  of  the  last 
Eerrical  leitebm  to  the  ■ocnun,  being  attached  la  each  epinoas  proceaa 
in  its  coone  ;  it  is  thickest  in  the  lumbar  region.  Tbe  conUnuation 
of  this  ligament  upwardB  to  the  taberouty  uf  the  occipital  bone,  con- 


■tiCates  the  rudimentaiy  liganientum  nuchs  of  man.  The  latter  is 
KrengUiencd,  as  in  animals,  by  a  Chia  slip  from  Ihe  spinous  proceia  of 
each  of  the  ceriical  vertebrae. 

and  membianouB ;  thejr  ace  lound  only  between  the  transverse  pro- 
cesses of  the  lower  doraal  vertebrEe. 

2.  ArtietJatioa  of  Ihe  Altai  mlh  tie  Occipitaf  bone, — The  ligaments 
of  this  articulaUan  are  kikr  in  numbei, — 

Two  ant«ricii  occipito-alloid, 
Posterior  ocdpito-atloid, 
Latenl  occipilo-alioid. 
Two  capsular. 


mti  coDDccdng  the  atlu,  the  sub,  ind  Gbe 
m  has  been  curied  thm^h  tb«  biise  of  the 
of  the  ocdpitsl  bone  and  t£e  petrotu  portwns 
._: 3  -ccipilo-atloid  ligtmenf    "  '■^- 


eitemaj  td  thoa 
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tlie  builar  proceu  of  the  ncdpilai  bone  ;  md  below,  to  the  anUriai 
tubercle  of  the  atlas.  The  deeptr  ligament  U  a  bnad  DiembmDODB 
lifer,  sttsched  aboTe,  to  the  maigin  of  the  occipital  fbiBmen  ;  and 
belov,  to  the  whole  length  of  the  anteiior  aich  at  the  atlas.  It  is  in 
relation  in  front  wilh  the  recti  antiin  minoreB  and  behind  with  the 
odontoid  ligaments. 

The  posterior  liffameiU  i%  thin  and  membranous ;  it  is  attached 
above,  to  the  margin  of  the  occipila]  foramen  ;  and  below,  to  the  poB- 
teriOT  arch  of  the  atlas.  It  is  cloeely  adherent  to  the  dura  malei,  by 
ita  inner  euriace  ',  and  foims  a  ligamentous  arch  al  each  ^de.  for  the 
passage  oE  the  vertebral  arteries  and  first  cervical  nerves.     It  is  in 


relation  poileriorlj  with  the  recti  postici  minores  and  obliqui  sope- 

The  latent  l^Toetiti  are  strong  fasciculi  of  Ugameatous  fibres,  at- 
tached below,  to  the  base  of  the  traneverse  process  of  the  attas  at  each 
wde,  and  above  to  the  tiansTcrae  proceaa  of  the  occipital  bone.  With 
a  ligamenlons  expansion  derived  &Dm  the  TBginal  process  of  the  tem- 
poral bone,  these  ligaments  form  a  strong  sheath  around  the  vessels 
and  Dcnes  which  pass  through  the  carotid  and  jugular  foramina. 

The  oapvuiar  tigamenta  are  the  thin  and  loose  ligamentous  capsules, 
which  surround  the  synovial  membranea  of  the  articulations  between 
the  condyles  of  the  occipital  bone  and  the  superior  articular  processes 
of  the  alias.  The  ligamentous  fibres  are  moat  numerous  upon  the 
anterior  and  external  pait  of  the  articulation. 

■  The  poiUrior  liiameaB  of  the  ocripita-stloid,  and  stlo-und  wticulstiDng. 
1.  Tht  llJu.    3.  Tilt  uii,    3.  The  MiUrior  ligamenl  of  the  Dcdpttii.u]oid 

s.  The  jfoHerior  ligwntnt  of  the  ulo-axoid  srtipul^ioD.    6>  6.  Ita  cs^auIst 

the  third  cervical  vertebra,    s,  B.  The  espmlir  ligmments  of  those  vcrtebrs. 


Tbe  mouemeiUi  taking  place  between  the  cnmium  and  stlaa,  are 
those  of  flexion  and  erection,  giving  rtte  to  the  forward  nodding  of  the 
head.  When  this  matioD  i«  increased  to  aay  eilent  the  whole  of  the 
cerrical  region  concim  in  its  production- 

3.  AitiaJaiion  <^  tie  Axis  aHh  lie  OcdpUai  bone. — The  ligamenta 
of  thia  arUculation  are  three  in  number, — 


The  ocdpilo-axrAl  ligament  (appoiBtne  ligameiilOBua  colli)  ii  a  broad 
bmd,  which  coven  in  tbe  odontoid  proccea  and  its  ligaments.  It  ii 
attached  below  to  the  bod;  of  the  axis,  where  it  ie  continuous  with 
the  posterior  common  ligament ;  eapBtiorly  it  is  inserted  by  a  broad 


expansion,  into  the  boaiLu  groove  of  the  occipital  bone  It  is  tinnl; 
connected  oppoa  te  the  body  of  the  axis,  with  the  duia  mater )  and 
■dmetimes  ia  described  aa  cone  stmg  of  a  central  and  two  lateral  por- 
tioni ;  this  however  is  an  unnetewarj  refinement. 

The  odoniovi  Inaiietile  (alar)  are  two  ahort  and  thick  fiuciculi  of 
fibres,  which  pasa  oulwarda  from  the  apex  of  the  odontoid  process,  to 
the  lidei  of  the  ocdpital  foramen  and  condyles.  A  third  and  am^er 
bacieiiliu  ( ligantentDm  ■uspensaiimn )  proceeds  from  the  apex  of  the 
odontoid  procvis  to  the  anterior  margin  of  the  foramen  magnum. 

Tbne  ligaments  serve  to  limit  the  extent  to  which  rotation  of  the 
bead  may  be  cairied,  hence  they  are  termed  check  ligaments. 


from  the  anterior  tuberclf  and  arch  of  the  atlas  to  the  base  of  the 
odontoid  process  and  body  of  the  axis,  where  they  are  continuous  with 
the  commencement  uf  the  aaterior  common  ligament. 

The  posterior  ligameiU  is  a  thin  and  membianous  layer,  passing  be- 
tveen  the  posterior  aich  of  the  atlas  and  the  laminie  of  the  aiis. 

The  capsular  liganieala  surround  the  articular  processes  of  the  atlas 
and  axis ;  they  are  loose,  to  permit  of  the  freedom  of  movement  which 
subsists  between  these  vertebis.      The  ligamentous  IJbres  are  most 


namennu  on  the  outer  and  anterioi  part  of  the  articulation,  and  the 
synovial  membrane  usually  communicates  with  the  synovial  cavity 
between  the  transterse  bgament  and  the  odontoid  process. 

The  traaiBcrie  iigament  is  a  strong  Ugamentous  band,  which  arches 
across  the  area  of  the  ring  of  the  atlas  fiom  a  rough  tubercle  upon  the 
inner  surbce  of  one  articular  process  to  a  similar  tubercle  on  the  other. 
It  serves  to  retain  the  odontoid  process  of  the  axis,  in  connection  with 
the  anterior  arch  of  the  atlas.     As  it  crosses  the  odontoid  process. 


and  the 


meats  bentatb.  9.  The  tiuuvene  ligunenl  of  tfae  atlu.  3,1. 
■ad  deHceudiDg  lUpi  of  the  tiuurerse  ligimeDt,  which  have  oblai 
title  of  crucilDnn  Ugameot.  a.  One  ^  the  odootoid  li^Aveol 
Jigament  is  ■ecu  on  ue  oppoiLte  side.    fl.  One  of  the  occipitD-t 
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some  fibres  are  sent  downwards  to  be  attached  to  the  body  of  the 
axis,  and  others  pass  upwards  ta  be  inserted  into  the  basilar  pro- 
cess of  the  occipital  bone  ;  hence  the  ligament  has  a  cross-like  appear- 
ance, and  has  been  denominated  cruciform,  A  synovial  membrane 
is  situated  between  the  transverse  ligament  and  the  odontoid  process ; 
and  another  between  that  process  and  the  inner  sur&ce  of  the  anterior 
arch  of  the  atlas. 

Actions. — It  is  the  peculiar  disposition  of  this  ligament  in  relation 
to  the  odontoid  process,  that  enables  the  atlas,  and  with  it  the  entire 
cranium,  to  rotate  upon  the  axis ;  the  perfect  freedom  of  movement 
between  these  bones  being  ensured  by  the  two  synovial  membranes. 
The  lower  part  of  the  ring,  formed  by  the  transverse  ligament  with 
the  atlas,  is  smaller  than  the  upper,  while  the  summit  of  the  odontoid 
process  is  larger  than  its  base  ;  so  that  the  process  is  still  retained  in 
its  position  by  the  transverse  ligament,  when  the  other  ligaments  are 
cut  through.  The  extent  to  which  the  rotation  of  the  head  upon  the 
axis  can  be  carried  is  determined  by  the  odontoid  ligaments.  The 
odontoid  process  with  its  ligaments  is  covered  in  by  the  occipito-axoid 
ligament. 

5.  Articulation  of  tJie  Lower  Jaw. — The  lower  jaw  has  properly 
but  one  ligament,  the  external  lateral;  the  ligaments  usually  described 
are  three  in  number ;  to  which  may  be  added,  as  appertaining  to  the 
mechanism  of  the  joint,  an  interarticular  fibrous-cartilage,  and  two 
synovial  membranes, — 

External  lateral, 
Internal  lateral, 
Capsular. 

Interarticular  fibrous-cartilage, 

Two  synovial  membranes. 


Fig.  57.* 


*  An  external  view  of  the  articolation  of  the  lower  jaw.  1 .  The  zygomatic 
areh.  S.  The  tubercle  of  the  zygoma.  3  The  ramus  of  the  lower  jaw.  4.  The 
mastoid  portion  of  the  temporal  bone.  5.  The  external  lateral  ligament.  6.  Hie 
atylo-mazillaiy  ligament. 
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The  erienial  lateral  liffamait  ia  a  shoTt  aod  thick  band  of  fibrei, 
passing  obUquely  backw^di  from  the  tubercle  of  the  lygoma,  to  the 
external  sui&ce  of  the  neck  of  the  lower  jaw.  It  is  in  relation,  ex- 
temally  with  the  integument  of  the  face,  and  intemallj  with  the  two 
synOTial  membmnei  of  the  Biticnlation  and  the  inte rarticular  cartilage. 
The  externa]  latelal  ligament  acta  conjointly  with  its  feUow  of  the  op- 
posite side  of  the  head  ia  the  movementfl  of  the  jaw. 

The  aUnml  lateral  ligametil  ha«  no  connection  with  the  articulation 
of  the  lower  jaw,  and  is  incorrectly  named  in  relation  to  the  joint ;  it 
is  a  thin  aponeuiotic  eiponsioti  exlending  from  the  extremity  of  Ihe 
spinous  process  of  the  sphenoid  hone  lo  the  margin  of  the  dental  fora- 
men.    It  is  pierced  at  its  insertion,  by  the  mylo-byoideaa  nerve. 

A  triangular  space  is  left  between  the  internal  latemJ  ligament  and 
the  neck  of  the  jaw,  in  which  an  utuated  the  internal  maiiUary 
artery  and  auricular  nerve,  the  inferior  denial  artery  and  nerre,  and 
a  part  of  the  external  pteiygoid  muscle  ;  internally  it  is  in  relation 
with  the  intemal  pterygoid  muscle. 

The  ayaular  ligamtnl  consists  of  a  few  irregular  ligamentous  Shres, 


which  pass  from  the  edge  of  the  glenoid  cavity  (o  the  neck  of  the 
lower  jaw,  upon  the  inner  and  posterior  side  of  the  articiilMion.  These 
fibres  scaraely  deserve  consideration  as  a  distinct  ligament. 

The  intemrtict^ar  Jibrout  cariiiafft  is  a  thin  oval  plate,  thicker  at  the 
edges  than  in  the  centre,  and  placed  horizontally  between  the  head  of 
the  condyle  of  the  lower  jaw  and  the  glenoid  cavity.     It  is  connected 


through  the  petroui 
■pbenoid.  ft.  An  in 
j.w.    3.  The  intern 

ugiimentr  fi.  Atma _ 

nervE  passes,    6.  The  irriD-oiuUluT  ligune 


Ehe  tnnponl  bone  uid  spiaotia  proccu 
f  the  ramus,  and  psrt  of  Ihe  bod;  of  the 
the  capsulv  lifUKUt.  4.  The  Lnlernal 
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by  its  outer  border  with  the  external  lateral  ligament,  and  in  front  re- 
ceives some  fibres  of  insertion  of  the  external  pterygoid  muscle.  Oc- 
casionally it  is  incomplete  in  the  centre.  It  divides  the  joint  into  two 
distinct  cavities,  the  one  being  above  and  the  other  below  the  carti- 
lage. 

The  synovial  membranes  are  situated  the  one  above,  the  other  below 
the  fibrous-cartilage,  the  former  being  the  larger  of  the  two.  When 
the  fibrous-cartilage  is  perforate,  the  synovial  membranes  communi- 
cate. 

Besides  the  lower  jaw,  there  are  several  other  joints  provided  with 
a  complete  interarticular  cartilage,  and,  consequently,  with  two  syno- 
vial membranes  ;  they  are,  the  stemo-claviciUar  articukUion^  the  aero- 
mio-davkular  and  the  articulation  of  the  zclna  with  the  cuneiform 
bone. 

The  interarticular  fibrous-cartilages  of  the  knee-joint  are  partial,  and 
there  is  but  one  synovial  membrane. 

The  articulations  of  the  heads  of  the  ribs  with  the  vertebrae  have 
two  synovial  membranes,  separated  by  an  interarticular  ligament  with- 
out fibrous-cartilage. 

Fig.  59.* 


*> 


Actions, — ^The  movements  of  the  lower  jaw  are  depression^  by  which 
the  mouth  is  opened ;  dewxtUm^  by  which  it  is  closed  ;  2^  forward  and 
hnuievoaird  movement,  and  a  movement  from  side  to  side. 

In  the  movement  of  depression  the  interarticular  cartilage  glides  for- 

*  In  this  sketdi  a  section  has  been  carried  through  the  joint,  in  order  to 
ihew  the  natural  position  of  the  interarticular  fibxo-cartilage,  and  the  manner 
bi  which  it  is  adapted  to  the  difference  of  form  of  tiie  articulating  surfaces. 
1.  Hie  glenoid  fossa.-  3.  Theeminentia  articularis.  3.  The  interarticular  fibro- 
eartfla^  4.  The  raperior  i^ovial  cavity.  5.  The  inferior  synovial  cavi^. 
0.  An  mterarticular  fibro-cartilage,  removed  from  the  joint,  in  <»der  to  shew  its 
oval  tad  ommve  form ;  it  is  seen  from  below. 
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wards  on  the  eminentia  articularis,  carrying  with  it  the  condyle.  If 
this  movement  be  carried  too  for,  the  superior  synovial  membrane  is 
raptured,  and  dislocation  of  the  fibro-cartilage  with  its  condyle  into 
the  zygomatic  fossa  occurs.  In  elevation  the  fibrous  cartilage  and  con- 
dyle are  returned  to  their  original  position.  The  forward  and  6ac^ 
ward  movement  is  a  gliding  of  the  fibro-cartilage  upon  the  glenoid 
articular  sur&ce,  in  the  antero-posterior  direction  ;  and  the  movement 
from  side  to  side^  in  the  lateral  direction. 

6.  Articidaiicm  of  the  Ribs  with  the  VertebrcB, — The  ligaments  of 
these  articulations  are  so  strong  as  to  render  dislocation  impossible,  the 
neck  of  the  rib  would  break  before  displacement  could  occur  ;  they  are 
divisible  into  two  groups : — 1.  Those  connecting  the  head  of  the  rib 
with  the  bodies  of  the  vertebra ;  and,  2.  Those  connecting  the  neck 
and  tttberde  of  the  rib  with  the  transverse  processes.     They  are 

1st  Group. 

Anterior  costo- vertebral  or  stellate. 

Capsular, 

Interarticular  ligament, 

Two  synovial  membranes. 

2nd  Group. 

Anterior  costo-transverse. 
Middle  costo-transverse, 
.  Posterior  costo-transverse. 

The  anterior  costo-vertebral  or  stellate  ligament  (fig.  50)  consists  of 
three  short  bands  of  ligamentous  fibres  that  radiate  from  the  anterior 
part  of  the  head  of  the  rib.  The  superior  band  passes  upwards,  and 
is  attached  to  the  vertebra  above ;  the  middle  fascictUus  is  attached 
to  the  intervertebral  substance  ;  and  the  inferior,  to  the  vertebra 
below. 

In  the^r^,  eleventh,  and  tujdfth  ribs,  the  three  £»ciculi  are  attached 
to  the  body  of  the  corresponding  vertebra. 

The  capsular  ligament  is  a  thin  layer  of  ligamentous  fibres  surround- 
ing the  joint  in  the  interval  left  by  the  anterior  ligament ;  it  is  thick- 
est above  and  below  the  articulation,  and  protects  the  synovial  mem- 
branes. 

The  interarticular  ligament  is  a  thin  band  which  passes  between  the 
sharp  crest  on  the  head  of  the  rib  and  the  intervertebral  substance. 
It  divides  the  joint  into  two  cavities,  which  are  each  furnished  with  a 
separate  synovial  membrane.  The  firsts  eleventh,  and  tivel/Vi  ribs  have 
no  interarticular  ligament,  and  consequently  but  one  synovial  mem- 
brane. 

The  anterior  costo-transverse  ligament  is  a  broad  band  composed  of 
several  &sciculi,  which  ascend  from  the  crest-like  ridge  on  the  neck  of 
the  rib,  to  the  transverse  process  immediately  above.    This  ligament 


•CpMates  the  anterior  from  the  ponerior  bnmch  of  tile  intercoBbil 


The: 


Hdlea 


•ave  Uga 


of  the  rib,  and  the  transverie  proceaa  against  which  it  rests. 

The  porlerioT  eoito-traJaKertt  ligament  a  a  small  but  Btrong  &icica- 

\\a,  passing  obliquelj  from  the  tubercle  nf  the  rib,  to  the  apei  of  the 

transyene  process.     The  articulalinn  between  Ihe  tubercle  of  the  rib 

ajid  the  Uansverae  process  is  proyided  with  a  ama]]  synovial  mem- 
There  is  no  anterior  costo-lianaTene  ligament  to  the  first  rib  ;  and 

odIt  rudimentary  pi 

and  twefth  ribs. 

^(iwiM.— The  movements  pel 

Hbs,  are  npuards  and   down- 


ligamenla  t 
ilted   hj  the  articulations  of  the 


teardt,  and  shghtly  forwardi 
and  badcieards  ;  the  movement 
increasing  in  extent  fram  the 
head  to  the  eitremity  of  the 
rib.  The  forward  and  back- 
ward movement  is  very  tri£ing 
in  Ibe  seven  superior,  bnlgreat- 
er  in  the  inferior  ribs  ;  Che 
eleventh  and  tvelFlh  are  very 
movable. 

7.  Arliculatioa  if  the  Hia 

viilh  fie  SliOmim,  and  vnlh  taxh 

fAer. — The  ligaments   of  the 

costo-stemal  articalations  are, — 

Anterior  coalo-stemal, 

Posterior  coalo- sternal, 

Superior  costo-stemal, 


Fi^.«0' 


Synovial  membranca. 
The  aalerior  coito-itenial  ligammi  is  a  thin  band  of  ligamentous 
fibres,  that  passes  in  a  radiated  direction  ^m  the  extremity  of  the 
006ta1  cartilage  to  the  anterior  surface  of  the  atemum,  and  intermingles 
it*  fibres  with  those  of  the  Ugament  of  the  opposite  side  and  with  the 
tendinous  fibrss  of  origin  of  the  pectoralis  major  muscle. 

The  jxuierioF  coato-xtemai  ligam/nt  ia  much  smaller  than  the  ante- 
rior, and  consists  only  of  a  thin  fasciculus  of  fibres  situated  on  the 
'ice  of  ihe  BrticuhtUon. 
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The  superior  and  in/eruyr cosio-tiemalWgaiDentM  are  nttrmr&nciB 
corresponding;  with  the  breadth  of  the  cartilage,  and  connfdmgitt 
superior  and  inferior  border  with  the  side  of  the  •temam. 

The  intnovial  membrane  is  absent  in  the  articulation  of  the  fint  oK 
its  cartilage  being  usually  continuous  with  the  steninm  ;  that  of  thfl 
second  rib  has  an  inter-articular  ligament,  with  two  gjmoTial  Ban* 
branes. 

The  surth  and  seventh  ribs  have  several  fasciculi  of  strong  Itgament- 
ous  fibres,  passing  from  the  extremity  of  their  cartilages  to  the  antoicf 
surface  of  the  cnsiform  cartilage,  which  latter  they  are  intended  to 
support.     They  are  named  the  oosto-sryphoid  ligamenis. 

The  siaih,  seventh^  and  eighihs  and  sometimes  the  fifth  and  the  and 
costal  cartilages,  have  articulations  with  each  other,  and  a  perfect 
8}'novial  membrane.  They  are  connected  by  ligamentous  fibres  whidi 
pass  from  one  cartilage  to  the  other,  external  and  itUemal  UgamaUs, 

The  ninth  and  tenth  are  connected  at  their  extremities  by  ligament- 
ous fibres,  but  have  no  synovial  membranes. 

Actions. — The  movements  of  the  costo-stemal  articulations  are  reiy 
trifling  ;  they  are  limited  to  a  slight  sliding  motion.  The  first  rib  is 
the  least,  and  the  second  the  most  movable. 

8.  Articulation  of  the  Sternum. — The  pieces  of  the  sternum  are 
connected  by  means  of  a  thin  plate  of  interosseous  cartilage  placed  be- 
tween each,  and  by  an  anterior  and  posterior  ligament  The  fibres  of 
the  anterior  sternal  ligament  are  longitudinal  in  direction,  but  so 
blended  with  the  anterior  costo-stemal  ligaments,  and  the  tendinous 
fibres  of  origin  of  the  pectoral  muscles  as  scarcely  to  be  distinguished 
as  a  distinct  ligament  The  posterior  sternal  ligament  is  a  broad 
smooth  plane  of  longitudinal  fibres,  placed  upon  the  posterior  sorfiioe 
of  the  bone,  and  extending  firom  the  manubriun  to  the  enuform  carr 
tilage.  These  ligaments  contribute  very  materially  to  the  strength  of 
the  sternum  and  to  the  elasticity  of  the  firont  of  the  chest. 

9.  ArticiUation  of  tlie  Vertebral  Column  unih  the  Pelvis — The  last 
lumbar  vertebra  is  connected  with  the  sacrum  by  the  same  ligamrats 
with  which  the  various  vertebrae  are  connected  to  each  other  ;  vis. 
the  anterior  and  posterior  common  ligaments,  intervertebral  substance, 
ligamenta  subflava,  capsular  ligaments,  and  inter  and  supia-spinous 
ligaments. 

There  are,  however,  tivo  proper  ligaments  connecting  the  Yertehnd 
column  with  the  pelvis  ;  these  are,  the 

Lumbo-sacral, 
Lumbo-iliac. 

The  lumho'Sacral  ligament  is  a  thick  triangular  fasciculus  of  ligament- 
ous fibres,  connected  above,  with  the  transverse  process  of  the  last 
lumbar  vertebra  ;  and  below  with  the  posterior  part  of  the  upper 
border  of  the  sacrum. 

The  lumbo-iliac  ligament  passes  from  the  apex  of  the  tiansyene 
process  of  the  last  lumbar  vertebra  to  that  part  of  the  crest  of  the 
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which  snnnounts  the  sacro-iliac  articulation.     It  is  triangular 
rm. 

.  The  AriicukUions  of  the  Pelvis, — The  h'gaments  belonging  to  the 
ilations  of  the  pelvis  are  divisible  into  four  groups  : — 1.  Those 
icting  the  sacrum  and  ilium  ;  2.  those  passing  between  the 
m  and  ischium  ;  3.  between  the  sacrum  and  cocc^a; ;  and  4,  be- 
1  the  two  pubic  hones, 

Ist,  Bettceen  the  sacrum  and  ilium, 
Sacro-iliac  anterior, 
Sacro-iliac  posterior. 

2nd,  Bettoeen  the  sacrum  and  ischium, 
Sacro-ischiatic  anterior  {short\ 
Sacro-ischiatic  posterior  {long), 

3rd,  Between  the  sacrum  and  coccyx. 
Sacro-coccygean  anterior, 
Sacro-coccygean  posterior. 

4th,  Between  the  ossa  pubis. 
Anterior  pubic. 
Posterior  pubic, 
Superior  pubic, 
Sub-pubic, 
Interosseous  fibro-cartilage. 

Between  the  Sacrum  and  Ilium, — The  anterior  sacro-iliac  Ugor 
consists  of  numerous  short  ligamentous  fibres,  which  pass  from 
to  bone  on  the  anterior  sur&ce  of  the  joint. 
le  posterior  sacro-iliac  or  interosseous  ligament  is  composed  of  nu- 
lls strong  fasciculi  of  ligamentous  fibres,  which  pass  horizontally 
een  the  rough  surfaces  in  the  posterior  half  of  the  sacro-iliac  arti- 
[on,  and  constitute  the  principal  bond  of  connection  between  the 
m  and  the  ilium.  One  fuciculus  of  this  bgament,  longer  and 
r  than  the  rest,  is  distinguished  from  its  direction,  by  the  name  of 
bUque  sacro-iliac  lament.  It  is  attached,  by  one  extremity,  to  the 
rior  superior  spine  of  the  ilium  ;  and,  by  the  other,  to  the  third 
vene  tubercle  on  the  posterior  surfisice  of  the  sacrum. 
le  surfaces  of  the  two  bones  forming  the  sacro-iliac  articulation,  are 
f  covered  with  cartilage,  and  partly  rough  and  connected  by  the 
Mseous  ligament.  The  anterior  or  auricular  half  is  coated  with 
age,  which  is  thicker  on  the  sacrum  than  on  the  ilium.  The  sur^ 
>f  the  cartilage  is  irregular,  and  provided  with  a  very  delicate 
rial  membrane,  which  cannot  be  demonstrated  in  the  adult ; 
J  apparent  in  the  young  subject,  and  in  the  female  during 
Ancy. 

Between  the  Sacrum  and  Ischium. — ^The  anterior  or  lesser  socro- 
lAi0  ligament  is  thin,  and  triangular  in  form  ;  it  is  attached  by  its 
to  the  spine  of  the  ischium  ;  and  by  its  broad  extremity  to  the 


«de  of  tbe  Bacrnm  and  coccyx,  mMrlacing  ita  £brea  with  the  greater 
Bai:ro-i»liiBtic  ligun«it. 

The  anterior  eacio-iubiatic  ligament  is  in  relation  in  front  nith  the 
coccjgeuB  muscle,  and  behind  with  tbe  posterior  ligament,  with  which 
ita  fibres  are  intermingled.  By  its  upper  border  it  fdrma  a  part  of  the 
lower  boundary  of  the  great  Bacro-iechiatic  faramen,  and  bj  tlie  lower 
a  pan  of  tbe  lesser  sacro-ischiatic  foiamea. 

The  posterior  or  ffreaier  sacro-ischia/ic  ligament^  considembly  larger, 
thicker,  and  more  poalerior  than  the  preceding,  is  narrower  in  the 
middle  than  at  each  exliemity.  It  is  attached,  by  its  smatler  end,  lo 
the  inner  margin  of  the  tuberouty  and  ramus  of  the  ischium,  where  it 
forms  a  falciform  process,  which  protects  tho  internal  pudic  artery,  and 
ia  cantinuouanith  the  obturator  bacia.  By  its  larger  eitiemity  it  is 
inaerted  into  tho  nda  of  the  coccyi,  sacrum,  and  posterior  inferior  apine 
of  the  ilium. 

The  poBlerior  SBcro-iacbiatic  ligament  is  tn  reJo/idn  in  front  with  the 
anterior  ligament,  and  behind  with  the  glutens  maiimus,  to  some  of 
the  fibres  of  which  it  gives  origin.     By  ita  snperior  bonier  it  forma 

■  The  ligaments  of  the  dcItU  sod  hip-jinat.  I.  Ilie  lower  part  of  (he  tule- 
rior  coouDon  ligunent  of  tbe  vertebne,  eiteDdmg  dowDiHBjdfl  orer  the  Froot  oE 
the  BtcruiD.  S.  Tbt  Imnbo-ncnd  ligament.  3.  The  Lmubo-ilioc  LiAnioDt. 
<■  The  anienw  flBcn-ihac  llgameDts.  a.  The  obtunlor  membmie.  o.  Von^ 
Ug^njcut.  7.  Gimbenist's  Ugament.  e.  The  capsular  ligament  of  the 
'-'     0.  The  iUo-tEnuinl  or  accewiiT  ligsmenl. 


|art  of  the  leaier  iBcIiiatii;  Eiiiamen,  and  by  ito  lower  border,  a  part  of 
Uu  baandaij  of  the  peiineani.  It  it  pierced  bf  the  coccygeal  branch 
of  the  iaehiRtic  artery.  The  two  liguneDts  convert  the  sBcro-uchiatic 
iMtche*  into  fommna. 

3.  Bettam  the  Sacnm  and  Coayx^-Tbe  ml 
^miUHl  a  ■  thin  fiwdculuB  puung  fiom  the  anterior  aurface  at 
ncnun  ta  the  front  o!  the  coccyi. 

The  poiUrior  lacro-coorygean  ligamenl  it  a  thick  ligamenlona  layer, 
which  csmpletea  the  lower  port  of  the  sacral  canal,  and  connect!  the 
ncnun  wiUi  the  coccyi  posteriorly,  eilending  as  &r  a«  the  apei  of 
the  latter  bans. 

Between  the  two  bones  ia  b,  thin  dtec  of  «oft  fibrous  canih^^.  In 
tmnolei  there  i>  frequently  a  small  synovial  membrane.  This  artica- 
lition  admita  of  a  cectain  degree  of  movement  backwaidi  during  par- 


EDt.    The  view  ii  tftken  from  tb 
c  other  fudculi  of  the  po 
oftheri!l™.  - 


1.  'nte  oblique  Htro-iliAc  ligunent- 


(BtBkK  ■ttuhment.    9.  The  obtiuUor  n 
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The  ligaments  connecting  the  different  pieces  of  the  coccyx  consist 
of  a  few  scattered  anterior  and  posterior  fibres,  and  a  thin  disc  of  inter- 
osseous cartilage  ;  they  exist  only  in  the  young  subject,  in  the  adult 
the  pieces  become  ossified. 

4.  Between  the  Ossa  PttWs.— The  anterior  pubic  lament  is  com- 
posed of  ligamentous  fibres,  which  pass  obliquely  across  the  union 
of  the  two  bones  from  side  to  side,  and  form  an  interlacement  in  firont 
of  the  symphysis. 

The  posterior  pubic  ligament  consists  of  a  few  irregular  fibres  uniting 
the  pubic  bones  posteriorly. 

The  superior  pubic  ligament  is  a  thick  band  of  fibres  connecting  the 
angles  of  the  pubic  bones  superiorly,  and  filling  the  inequalities  upon 
the  surface  of  the  bones. 

The  sub-pubic  ligament  is  a  thick  arch  of  fibres  connecting  the  two 
bones  inferiorly,  and  forming  the  upper  boundary  of  the  pubic  arch. 

The  interosseous  Jibro-cartilage  unites  the  two  surfaces  of  the  pubic 
bones,  in  the  same  manner  as  the  intervertebral  substance  connects 
the  bodies  of  the  vertebrae.  It  resembles  the  intervertebral  substance 
also  in  being  composed  of  oblique  fibres  disposed  in  concentric  layers, 
which  are  more  dense  towards  the  surface  than  near  the  centre.  It  is 
thick  in  front,  and  thin  behind.  A  synovial  membrane  is  some- 
times found  in  the  posterior  half  of  the  articulation. 

This  articulation  becomes  movable  towards  the  latter  term  of  preg- 
nancy, and  admits  of  a  slight  degree  of  separation  of  its  surfaces. 

The  obturator  ligament  or  membrane  is  not  a  ligament  of  articula- 
tion, but  simply  a  tendino-fibrous  membrane  stretched  across  the  ob- 
turator foramen.  It  gives  attachment  by  its  surfiaces,  to  the  two  obtu- 
rator muscles,  and  leaves  a  space  in  the  upper  part  of  the  foramen,  for 
the  passage  of  the  obturator  vessels  and  nerve. 

The  numerous  vacuities  in  the  walls  of  the  pelvis,  and  their  closure 
by  ligamentous  structures,  as  in  the  case  of  the  sacro-ischiatic  fissures 
and  obturator  foramina,  serve  to  diminish  very  materially  the  pressure 
on  the  soft  parts  during  the  passage  of  the  head  of  the  foetus  through 
the  pelvis  in  parturition. 
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The  Ligaments  of  the  upper  extrem,Uy  may  be  arranged  in  the  order 
of  the  articulations  between  the  different  bones  ;  they  are,  the 

1.  Stemo-clavicular  articulation. 

2.  Scapulo-clavicular  articulation. 

3.  Ligaments  of  the  scapula. 

4.  Shoulder  joint 

5.  Elbow  joint. 

6.  Radio-ulnar  articulation. 

7.  Wrist  joint. 
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8.  Articulation  between  the  carpal  bones. 

9.  Carpo-metacarpal  articulation. 

10.  Metacarpo-phalangeal  articulation. 

11.  Articulation  of  the  phalanges. 

1.  Siemo-davicular  A  rticulation* — The  stemo-clavicular  is  an  arthro- 
dial  articulation  ;  its  ligaments  are, 

Anterior  stemo-clayicular, 

Posterior  stemo-clavicular. 

Inter-clavicular, 

Costo-clavicular  (rhomboid)^ 

Interarticular  fibro-cartilage. 
Two  synovial  membranes. 

The  anterior  stemo-clavicular  ligament  is  a  broad  ligamentous 
layer,  extending  obliquely  downwards  and  forwards,  and  covering  the 
anterior  aspect  of  the  articulation.  This  ligament  is  in  relation  by  its 
anterior  surface  with  the  integument  and  with  the  sternal  origin  of  the 
stemo-mastoid  muscle  ;  and  behind  with  the  interarticular  fibro-carti- 
lage and  synovial  membranes. 

The  posterior  stemo-clavicular  ligament  is  a  broad  fasciculus,  covers 
ing  the  posterior  surface  of  the  articulation.  It  is  in  relation  by  its 
anterior  surface  with  the  interarticular  fibro-cartilage  and  synovial 
membranes,  and  behind  with  the  stemo-hyoid  muscle. 

The  two  ligaments  are  continuous  at  the  upper  and  lower  part  of 
the  articulation,  so  as  to  form  a  complete  capsule  around  the  joint. 

The  tnier-davicidar  ligament  is  a  cord-like  band  which  crosses  from 
the  extremity  of  one  clavicle  to  the  other,  and  is  closely  connected 
with  the  upper  border  of  the  sternum.  It  is  separated  by  areolar 
tissue  from  the  stemo-thyroid  muscles. 

The  costo-davicular  ligament  (rhomboid)  is  a  thick  &sciculus  of 
fibres,  connecting  the  sternal  extremity  of  the  clavicle  with  the  cartilage 
of  the  first  rib.  It  is  situated  obliquely  between  the  rib  and  the 
under  surfisice  of  the  clavicle.  It  is  in  relation  in  front  with  the  tendon 
of  origin  of  the  subclavius  muscle,  and  behind  with  the  subclavian 
rein. 

Actions, — The  movements  of  the  stemo-clavicular  articulation,  are  a 
gliding  movement  of  the  fibro-cartilage  with  the  clavicle  upon  the  arti- 
cular surface  of  the  stemum  in  the  directions  forwards,  backwards,  up- 
wards, and  downwards  ;  and  circumduction.  This  articulation  is  the 
oentre  of  the  movements  of  the  shoulder. 

It  is  the  rapture  of  the  rhomboid  ligament  in  dislocation  of  the  ster- 
nal end  of  the  clavicle  that  gives  rise  to  the  deformity  peculiar  to  this 
accident. 

The  interarticular  fbro-cartilage  is  nearly  circular  in  form,  and 
thicker  at  the  edges  than  in  the  centre.  It  is  attached  above  to  the 
davicle ;  below  to  the  cartilage  of  the  first  rib  ;  and  throughout  the 
ntX  of  its  circumference  to  the  anterior  and  posterior  stemo-clavicular 


ligaments  ;  it  diridn  the  joint  into  two  csvities.  whicl 
dutiDct  ij/Bonitd  meiiAranei.  This  cartilage  is  aametimei  pi 
its  centre,  and  not  unfrequently  deScient,  to  a  greater  i 
in  ita  lower  port. 


of  ■nperimpowd  fibcea  puaing  between  the  eitremit;  of  tht 


2.  Scaptilo'daaiialar  Arlicalaivm. — The  ligamenl 
end  of  the  claiide  ace,  the 

Snperior  acromio-claTicular, 
Inferior  acromio-clavicular, 
Coraco-clavicular  (iropetoiri  and  conoid), 
Interarticnlar  fibro-cartilage, 
Two  synorial  membranea. 

l^meal  is  a  moderatelf  thick  plane 

■tween  the  extremi        

upon  the  upper  inr&ce  of  the  joint 

The  mjirtor  aeronio-claBiadar  ligament  a  a  tbin  plane  aituated 
upon  the  under  uii&ca.  Theae  two  ligamenla  are  continuoiia  with 
each  other  in  front  and  behind,  and  form  a  complete  capsule  around 
thejcrint. 

The  coraco-daciaJar  UgameM  (trapezoid,  conoid)  is  a  Ibiek  fasci- 
culus of  ligamentous  fibres,  passing  obliquel;  between  the  base  of  the 
coracoid  process  and  the  under  surface  of  the  clavicle,  and  holding  the 
end  of  the  claticle  in  firm  conneclion  with  the  scapula.  When  seen 
&om  b^ort,  it  haa  a  qaadrilateral  form  ;  hence  it  is  named  tmpaoid  ; 
and,  eiamined  from  behind,  it  haa  a  triangular  fonn,  the  base  being 
upwarda  ;  hence  another  name,  conoii'. 

The  Mierortwuior  f&ro-Bartilage  a  oflea  indistinct,   from  haring 

*  Tea  Unmcnta  of  the  Btemo-claTiculBr  and  coalo-AtemBl  srticulaliont.  ]. 
The  onlenDT  itnnD-daTiculHj  ligurwnt.  2.  The  inter-clBviculBr  ligament. 
i,  Tbi  coetD-clsTicuUr  or  thomboid  Ligsmenl,  Been  on  both  liileq'    4.    TTie 
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putial  coimectionB  with  the  fibro-caitilHginoui  snriacei  of  tbe  two 
bonea  between  which  it  ia  placed,  and  not  uofrequently  absent. 
Whea  partial,  it  occupiei  the  npper  part  of  the  articulation.  The 
qnona^  memtrana  are  very  delicate.  There  ia,  of  coune,  but  one, 
when  the  £hia-canilage  ia  Incomplete. 


Adiont. — The  aeramio-claTiculac  articnlB^on  ndmita  of  two  m 
mentt,  the  Riding  of  the  anrfacei  upon  each  other  ;  and  the  Totatic. 
the  Mspula,  upon  the  eitiemit}'  of  the  clavicle. 
3.  Tia  JPnif€r  ligameatt  of  the  ScajnAi  tin  l)ie 
Coiaco.acromial, 
TmnaTerse. 


r  liguoeDt^ 


lenl  ia  a  broad  and  thick  triangular  bai 
wbich  Ginni  a  protecting  arch  OTet  the  ihoulder  joint.  It  is  attach 
bjr  it*  «fex  tn  the  point  of  the  acromion  procea^,  and  b;  Its  baae  to  I 
external  bordei  of  the  cDmcoidproceaa  ilawbole  length.  This  liganu 
i*  w  n^otuii  above  with  the  onder  surface  of  the  deltoid  umacle ;  a 
below  with  the  tendon  of  the  aupiB'ipinatua  moacle,  a  bursa  mna 
being  tunaUf  inteipoMd. 

*  'nw  Hattnedta  of  the  acapbla  and  ihoulder  ioLnt.    t.  'HicBupaior  ac 
Oe  ligiidait  ia  naovl  tn^cid.    s.  The  concn-acroniial^ligamenc.  ^t    ' 

Kgaawail.    7.  Tlie  long  tendon  of  tli     ... 
1BBIU,  BDd  atAring  tlv  bicipital  groore. 


lipamenU  ;  it  diTide*  the  joint  into  two  cavities,  which  are  tined  by 
iit&act lynoBial men^ranti.  TbiscartilHgeiasanielJmeBpIerced through 
it!  centre,  and  not  uofrequentlj  deficient,  to  a  greater  or  lean  extent, 
in  ita  lower  part. 


Superior  Bcromio-claTicular, 
In^rior  acromio-claTiculat, 
Coraco-clavicular  (irapetoid  and  conoid), 

InterarticnUr  fibro-cartilBge, 

Two  synoiial  membranea. 

The  tuperior  aemmio-cittvieidar  ligament  is  a  moderatel;  thick  plane 
of  tupeiinipoied  lihrei  pawng  between  the  eitremit;  of  the  clavicle 
and  ^e  aeromioD,  upon  the  upper  eur&ce  of  the  ioinc 

The  inJisrioT  aerornvniamadar  ligamaii  a  b  thin  plane  situated 
open  the  ondei  lui&ce-  Theee  two  ligamente  are  continuoui  with 
each  othec  in  front  and  behind,  and  fona  a  complete  capule  around 
the  joint. 

The  corawdavictdaT  ligament  {trapemid,  conoid)  ia  a  (hick  (aaci- 
cnlna  of  ligamentona  fibres,  pauing  obliqnel;  between  the  boae  of  the 
oHBcaid  pnceaa  and  the  under  eurjace  of  the  clavicle,  and  holding  the 
end  of  the  clavicle  in  firm  connection  with  the  scapula.  When  aeen 
from  lit/ore,  it  hat  a  quadrilateral  form  :  hence  it  is  named  in^ioid  ; 
and,  examined  bom  behirul,  it  has  a  triangular  form,  the  base  being 
upwards  ;  hence  another  name,  conoid. 

The  ialerarlioiUaT  Jibro-oarliiage  is  oftea  indistinct,  from  having 

-    -^     LDCer-clavieulai  ligamenl 
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partial  coimectioni  with  the  fibrotartilagiDons  snrfacei  of  the  two 
bone*  hetwe«n  vhich  it  ia  placed,  and  not  UDfreqnently  abient. 
When  partial,  it  occupies  the  upper  part  of  the  Brticulation.  The 
ijpioinal  netabriBiea  are  vei;  delicate.  There  ia,  of  course,  but  one, 
wheD  the  fibro- cartilage  ia  incomplele. 

Fig.  9),* 


:  clavicle. 
'4  0/ Vie  Scapula  are  the 
Coraco-acromial, 
Tranaverse. 

a  broad  and  thick  triangukr  band, 
which  fbnu  a  protecting  arch  over  the  ihoulder  joint  It  ia  attached 
hy  its  apei  to  the  poiot  of  the  scromion  pcocesa,  and  by  ita  base  to  the 
external  border  of  the  coracoid  process  its  whole  length.  Thia  ligament 
ia  IS  ntaiim  aboTe  with  the  ander  aurlace  of  the  deltoid  mnacle ;  and 
below  mill  the  tendon  of  the  BD|Ha'apiiiatna  muacle,  a  buraa  inucoea 
being  nanally  inteipoaed. 

nd  aboulder  joiDC.    1.  The  ■iiperior  acro- 


Lhe  scuqla  w 

(nwold.    9.  The  « 
igamiaii.     I.  The  o 
.  The  iDiig  cmdon  ol 
iterip^  the  bkipiCal  groove. 


Fig.    «B.* 


The  tTasmene  or  eoramid  ligament  a  a  narrow  but  stcang  fasciculua 
which  eroBsei  the  notch  m  the  upper  border  of  the  scapula,  from  the 
base  of  the  conicoid  process,  and  converts  it 
I  a  foramen.      The  Bupia-scapular  nerve 
sea  through  this  foramen. 
L  Shoalder  Jowl.  —  The   scapulo-bumeral 
culation  is  an  enarthrosis,  or  ball  and  socket 
t>  ligaments  are,  the 
Capsular, 


/ 


Com. 
Glenoid. 


neial. 


The, 


capauiar  ligamait  completely  e 
liculating  head  of  the  scapula  and  ti 
head  of  the  humerus,  and  is  attached  to  the 
neck  of  each  hone.     It  ia  thick  above,  where 

encd  hj  the  tendons  of  the  aupra-fipinatua, 
infra-ipinatuB,  teres  minor,  and  aubacapularis 
muscles :  below  it  is  ihin  and  loose.  The 
capsule  is  incomplete  at  the  point  of  contact 
with  the  tendons,  so  thai  the;  obtain  upon 
(heir  Inner  surface  a  covering  of  synovial  mem- 

The  coToat-haJneral  ligamerit  is  a  broad 
band  which  descends  obliquely  outwaids  from 
th«  border  of  the  coiacoid  process  to  the  greater 
tuberosity  of  the  humerus,and  serves  to  strength- 
en the  Buperioi  and  anterior  part  of  the  capsu- 
lar ligament. 

The  ^enoid  lament  is  the  priamoid  band  of 
libro-cartilage,  which  is  attached  aiound  the 
margin  of  the  glenoid  cavity  for  the  purposes 
of  protecting  ila  edges,  and  deepening  its  cavity.  It  divides  supe- 
riorly into  two  slips  which  are  continuous  with  the  long  tendon  of  the 
biceps  ;  hence  the  ligament  is  fi^uently  described  as  being  fbimed 
b;  the  apUtling  of  that  tendon.  The  cavity  of  the  articulation  is 
traversed  by  the  long  tendon  of  the  biceps,  which  is  enclosed  in  a 
sheath  of  synovial  membrane  in  its  passage  through  the  joint. 

The  stpiovial  taembrmie  of  the  shoulder  joint  is  very  eilensive  \  it 
communicates  anteriorly  through  an  opening  in  the  eapaular  ^gament 
with  a  large  bursal  sac,  which  lines  the  under  surface  of  the  tendon  of 
the  Bubscapularis  muscle.  Superiorly,  it  frequently  communicates 
through  another  opening  in  the  capsular  ligament  with  a  bursal  sac 


rte  ohBqi 
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uid  it  morcovei  fbimi  a 
n  of  tbe  tendon  of  the  bicepa,  whict  is  in- 
cluded within  the  joint. 

Tha  muscles  immediataly  gnrroundiag  the  ghoulder  joint  are  tlie 
BubM^ukiii,  supra-spinatus,  infra-apinatut,  teres  minor,  long  liead 
of  the  triceps  and  ddloid  ;  the  long  tendon  of  the  bkeps  i*  within 


Adioni.^lhe  shonider  ji 
eiery  variety  of  motion,    i 
forironlt  and  backwards,  of  abduction  and  ad- 
duction, of  circmndocljon  and  rotation. 

5.  Elbow  Jcml. — The  elbow  is  a  gingl jmoid 
articulation  ;  its  ligaments  ate  four  in  nom- 

Anterior, 

Posterior, 

Internal  lateral. 

Externa]  lateral. 
The  OHtenor  tyatn^t  is  a  broad  and  thin 
monbimnoas  layer,  descending  from  the  an- 
terior sur&ee  of  the  humerus,  immediately 
aboie  the  joint,  to  the  coronoid  process  of 
the  ulna  and  orbicotar  ligament.  On  each 
aide  it  ia  conneeled  with  tbe  lateral  ligamenls. 
It  is  composed  of  fibres  which  pasa  in  three 
different  directions,  vertical,  transverse,  and 
oblique,  the  latter  being  extended  from  within 
outwards  to  the  orbicolar  ligament,  into  which 
they  are  attacbed  inferiorly.  This  ligament  is 
covered  in  by  the  brachialis  anticns  muscle. 

The  pMfarior  ligamerU  is  a  broad  and  loose  ■  iIsaV    I 

layer  pumng  between  the  posterior  surface  of  ' 

tha  hamerua  and  tbe  anterior  surface  of  the 
base  of  the  olecianon,  and  connected  at  each 
■ide  with  the  lateral  ligaments.  It  is  covered 
in^  tbe  tendon  of  the  triceps. 

The  Mtmal  lateral  ligammt  is  a  thick  tri- 
angnlai  layer,  attached  above,  by  its  apex,  to 
the  internal  condyle  of  the  humerus  ;  and  be- 
low, by  iu  expanded  border,  to  the  margin  of  the  greater  MgBoid 
caTitjr  of  tbe  nlna,  extending  from  the  coronoid  process  to  the  olecnt- 
non*    At  ita  inMrtion  it  is  mteimingled  with  some  tramverae  fihres. 
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The  internal  lateral  ligament  is  in  relation  posteriorly  with  the  ulnar 
nerve. 

The  external  lateral  ligament  is  a  strong  and  narrow  band,  which  de- 
scends from  the  external  condyle  of  the  humerus,  to  be  inserted  into 
the  orbicular  ligament,  and  into  the  ridge  on  the  ulna,  with  which  the 
posterior  part  of  the  latter  ligament  is  connected.  This  ligament  is 
closely  united  with  the  tendon  of  origin  of  the  supinator  brevis 
muscle. 

The  synovial  membrane  is  extensive,  and  is  reflected  from  the  carti- 
laginous surfaces  of  the  bones  upon  the  inner  sur&ce  of  the  ligaments. 
It  surrounds  inferiorly  the  head  of  the  radius,  and  forms  an  articulat- 
ing sac  between  it  and  the  lesser  sigmoid  notch. 

The  muscles  immediately  surrounding,  and  in  contact  with,  the 
elbow  joint,  are  in  front,  the  brachialis  anticus  ;  to  the  innei'  side,  the 
pronator  radii  teres,  flexor  sublimis  digitorum,  and  flexor  carpi  ulnaris ; 
externally,  the  extensor  carpi  radialis  brevior,  extensor  communis 
digitorum,  extensor  carpi  ulnaris,  anconeus,  and  supinator  brevis ;  and 
behind,  the  triceps. 

Actions, — The  movements  of  the  elbow  joint  aie^fiexion  and  extension, 
which  are  performed  with  remarkable  precision.  The  extent  to  which 
these  movements  are  capable  of  being  effected,  is  limited,  in  front  by 
the  coronoid  process,  and  behind  by  the  olecranon. 

6.  The  Radio-tUnar  Articidation. — The  radius  and  ulnar  are  firmly 
held  together  by  ligaments  which  are  connected  with  both  extremities 
of  the  bones,  and  with  the  shaft ;  they  are,  the 

Orbicular,  Anterior  inferior. 

Oblique,  Posterior  inferior. 

Interosseous,  Interarticular  flbro-cartilage. 

The  orbicular  ligament  (annular,  coronary)  is  a  firm  band  several 
lines  in  breadth,  which  surrounds  the  head  of  the  radius,  and  is  attach- 
ed by  each  end  to  the  extremities  of  the  lesser  sigmoid  cavity.  It  is 
strongest  behind  where  it  receives  the  external  lateral  ligament,  and  is 
lined  on  its  inner  sarface  by  a  reflection  of  the  synovial  membrane  of 
the  elbow  joint. 

The  rupture  of  this  ligament  permits  of  the  dislocation  of  the  head 
of  the  radius. 

The  obHqtte  ligament  (called  also  ligamentum  teres  in  contradistinc- 
tion frt)m  the  interosseous  ligament)  is  a  narrow  slip  of  ligamentous 
fibres,  descending  obliquely  from  the  base  of  the  coronoid  process  of 
the  ulna  to  the  inner  side  of  the  radius,  a  little  below  its  tuberosity. 

The  mterosseous  ligament  is  a  broad  and  thin  plane  of  aponeurotic 
fibres  passing  obliquely  downwards  from  the  sharp  ridge  on  the  radius 
to  that  on  the  ulna.  It  is  deficient  superiorly,  is  broader  in  the  middle 
than  at  each  extremity,  and  is  perforated  at  its  lower  part  for  the  pas- 
sage of  the  anterior  interosseous  artery.  The  posterior  interosseous 
artery  passes  backwards  between  the  oblique  ligament  and  the  upper 
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border  of  the  interosseous  ligament.  This  ligament  affords  an  exten- 
sive sur&ce  for  the  attachment  of  muscles. 

The  interosseous  ligament  is  in  relation^  in  frord^  with  the  flexor 
profundus  digitonim,  the  flexor  longus  pollicis,  and  pronator  quadratus 
muscle,  and  with  the  anterior  interosseous  artery  and  nerve  ;  and  6e- 
hind  with  the  supinator  brevis,  extensor  ossis  metacarpi  pollicis,  ex- 
tensor primi  intemodii  pollicis,  extensor  secundi  intemodii  pollicis,  and 
extensor  indicis  muscle,  and  near  the  wrist  with  the  anterior  inter- 
osseous artery  and  posterior  interosseous  nerve. 

The  anterior  inferior  ligament  is  a  thin  fasciculus  of  fibres,  passing 
transversely  between  the  radius  and  ulna. 

The  posterior  inferior  ligament  is  also  thin  and  loose,  and  has  the 
same  disposition  on  the  posterior  sur&ce  of  the  articulation. 

The  interariicular,  or  triangular  fbro-cartilage^  acts  the  part  of  a 
ligament  between  the  lower  extremities  of  the  radius  and  ulna.  It  is 
attached  by  its  apex  to  a  depression  on  the  inner  sur&ce  of  the  styloid 
process  of  the  ulna,  and  by  its  base  to  the  edge  of  the  radius.  This 
fibro-cartilage  is  lined  upon  its  upper  sur&ce  by  a  synovial  membrane, 
which  forms  a  duplicature  between  the  radius  and  ulna,  and  is  called 
the  men^ana  sacciformis.  By  its  lower  sur&ce  it  enters  into  the  ar- 
ticulation of  the  wrist-joint. 

Actions. — The  movements  taking  place  between  the  radius  and  the 
ulna  are,  the  rotation  of  the  former  upon  the  latter  ;  rotation  forwards 
being  termed />rona^u>n,  and  rotation  backwards  supination.  In  these 
movements  the  head  of  the  radius  turns  upon  its  own  axis,  within  the 
orbicular  ligament  and  the  lesser  sigmoid  notch  of  the  ulna  ;  while 
inferiorly  the  radius  presents  a  concavity  which  moves  upon  the 
rounded  head  of  the  ulna.  The  movements  of  the  radius  are  chiefly 
limited  by  the  anterior  and  posterior  inferior  ligaments,  hence  these 
are  not  unfrequently  ruptured  in  great  muscular  efforts. 

7.  Wrist  Joint. — The  wrist  is  a  ginglymoid  articulation  ;  the  arti- 
cular surfaces  entering  into  its  formation  being  the  radius  and  under 
gurface  of  the  triangular  fibro-cartilage  above,  and  the  rounded  sur&ces 
of  the  scaphoid,  semilunar,  and  cuneiform  bone  below  ;  its  ligaments 
axe  four  in  number, — 

Anterior,  Internal  lateral. 

Posterior,  External  lateral. 

The  anterior  ligament  is  a  broad  and  membranous  layer  consisting 
of  three  fSEMciculi,  which  pass  between  the  lower  part  of  the  radius,  and 
the  scaphoid,  semilunar,  and  cuneiform  bone. 

The  posterior  ligament,  also  thin  and  loose,  passes  between  the 
posterior  surfoce  of  the  radius,  and  the  posterior  sur&ce  of  the  semilunar 
and  cuneiform  bone. 

The  iniemal  lateral  ligament  extends  firom  the  styloid  process  of  the 
nlna  to  the  cuneiform  and  pisiform  bone. 

The  external  lateral  ligament  is  attached  by  one  extremity  to  the 
styloid  process  of  the  radius,  and  by  the  other  to  the  side  of  the  scar 
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phoid  bone.   Tlie  radial  anetj  testa  on  this  lignnieDt  aa  it  feua  back- 
wards to  the  first  meUcarpBl  space. 

The  aynoviaC  Tuembraae  of  the  wcist  joint  lines  the  nnder  sniftce  of 
the  radios  and  interartieular  cartilage  above,  and  the  first  row  of  bones 
of  the  carpns  below. 

The   Tvlatiimi   of  the   wriat 


sor  tendons  by  which  it  i 
rounded,  and  the  radial  ar 
nararteiy. 


tions  the  aiticulu'  lur&cea  glide 
upon  each  other. 

6.  Artxa^atkms  betviees  tie 
Caryat  fisnes.— These  are  am- 
phi^arthrodial  joints,  with  th« 
exception  of  the  conjoined  head 
of  the  OS  niagnmn  and  unci- 
forme,  which  is  receiTed  into  a 
cup  formed  by  the  scaphoid, 
semilunar,  and  cuneiform  bone, 
and  constitQles  an  enarthrosis. 
The  ligaments  are. 

Dorsal, 

lnl«n»seoua  Rbro-cartilage, 

Anterior  annular. 

The    doTxd    Ugamenis    are 


The  BDterLor  inferior  rqdio-uloar  liga- 
rarpal  witb  «sch  olber.    []r  The  cBpeulu-  ti^ 


ment  of  the  philftneeal  art! 
ligunent*  are  remoTcd  in  th 


Anttrior  and  lateral 
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transyersely  and  longitudinally  from  bone  to  bone,  upon  the  dorsal 
surface  of  the  carpus. 

The  palmar  ligaments  are  £Eisciculi  of  the  same  kind,  but  stronger 
than  the  dorsal,  having  the  like  disposition  upon  the  palmar  sur&ce. 

The  interosseotu  U^menta  are  fibro-cartilaginous  lamellae  situated 
between  the  adjoining  bones  in  each  range :  in  the  upper  range  they 
close  the  upper  part  of  the  spaces  between  the  scaphoid,  semilunar,  and 
cuneiform  bones ;  in  the  lower  range  they  are  stronger  than  in  the  upper, 
and  connect  the  os  ms^um  on  the  one  side  to  the  unciforme,  on  the 
other  to  the  trapezoides,  and  leave  intervals  through  which  the  synovial 
membrane  is  continued  to  the  bases  of  the  metaca^rpal  bones. 

The  anterior  annidar  ligament  is  a  firm  ligamentous  band,  which 
connects  the  bones  of  the  two  sides  of  the  carpus.  It  is  attached  by 
one  extremity  to  the  trapezium  and  scaphoid,  and  by  the  other  to  the 
unciform  process  of  the  unciforme  and  the  base  of  the  pisiform  bone, 
and  forms  an  arch  over  the  anterior  sur&ce  of  the  carpus,  beneath 
which  the  tendons  of  the  long  flexors  and  the  median  nerve  pass  into 
the  palm  of  the  hand. 

The  articulation  of  the  pisiform  hone  with  the  cuneiform,  is  pro- 
vided with  a  distinct  synovial  membrane,  which  is  protected  by  &sci- 
culi  of  ligamentous  fibres,  forming  a  kind  of  capsule  around  the  joint ; 
they  are  inserted  into  the  cuneiforme,  unciforme,  and  base  of  the 
metacarpal  bone  of  the  little  finger. 

SynovicU  Membranes^ — ^There  are  five  synovial  membranes  entering 
into  the  composition  of  the  articulations  of  the  carpus : — 

The  first  is  situated  between  the  lower  end  of  the  ulna  and  the  in- 
terarticular  fibro-cartilage ;  it  is  called  sacciform^  firom  forming  a 
sacculus  between  the  lateral  articulation  of  the  ulna  with  the  radius. 

The  second  is  situated  between  the  lower  sur&ce  of  the  radius  and 
interarticular  fibro-cartilage  above,  and  the  first  range  of  bones  of  the 
carpus  below. 

The  third  is  the  most  extensive  of  the  synovial  membranes  of  the 
wrist ;  it  is  situated  between  the  two  rows  of  carpal  bones,  and  passes 
between  the  bones  of  the  second  range,  to  invest  Uie  carpal  extremities 
of  the  four  metacarpal  bones  of  the  fingers. 

The  fourth  is  the  synovial  membrane  of  the  articulation  of  the  me- 
tacarpal bone  of  the  thumb  with  the  trapezium. 

Hh.e  fifth  is  situated  between  the  pisiform  and  cuneiform  bone. 

Actions, — Very  little  movement  exists  between  the  bones  in  each 
range,  but  more  is  permitted  between  the  two  ranges.  The  motions 
in  the  latter  situation  are  those  of  flexion  and  extension. 

9.  The  Carpo-metacarpal  Articulations. — The  second  row  of  bones 
of  the  carpus  articulates  with  the  metacarpal  bones  of  the  four  fingers 
by  dorsal  and  palmar  ligaments ;  and  the  metacarpal  bone  of  the 
thumb  with  the  trapezium  by  a  true  capsular  ligament  There  ia  also 
in  the  carpo-metacarpal  articulation  a  thin  interosseous  band  which 
passes  from  the  ulnar  edge  of  the  os  magnum  to  the  line  of  junction 
between  the  third  and  fourth  metacarpal  bones. 
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The  dorsal  ligaments  are  strong  £Eisciculi  which  pass  from  the  second 
range  of  carpal  to  the  metacarpal  bones. 

The  palmar  ligaments  are  thin  fEUsciculi  arranged  upon  the  same 
plan  on  the  palmar  surface. 

The  synovial  membrane  is  a  continuation  of  the  great  synoyial 
membrane  of  the  two  rows  of  carpal  bones. 

The  capsular  ligament  of  the  thumb  is  one  of  the  three  true  capsular 
ligaments  of  the  skeleton ;  the  other  two  being  the  shoulder-joint  and 
hip-joint.    The  articulation  has  a  proper  synovial  membrane. 

Fig.  68* 


The  metacarpal  bones  of  the  four  fingers  are  firmly  connected  at 
their  bases  by  means  of  dorsal  and  palmar  ligaments,  which  extend 
transversely  from  one  bone  to  the  other,  and  by  interosseous  ligaments 
which  pass  between  their  contiguous  surfsices.     Their  lateral  articular 

*  A  diagram  shewing  the  dijmosition  of  the  five  synovial  membranes  of 
the  wrist  joint.  1.  The  sacciform  membrane.  2.  The  second  synovial 
membrane.  3,  3.  The  third,  or  large  synovial  membrane.  4.  The  synovial 
membrane  between  the  pisiform  bone  and  the  cuneiforme.  5.  The  synovial 
membrane  of  the  metacarpal  articulation  of  the  thimib.  6.  The  lower  extre- 
mity of  the  radius.  7*  liie  lower  extremity  of  the  ulna.  8.  The  interarti- 
cular  fibro>cartilage.  S.  The  scaphoid  bone.  L.  The  semilunare.  C.  The 
cuneiforme ;  the  interosseous  ligaments  are  seen  passing  between  these 
three  bones  and  separating  the  articulation  of  the  wrist  (2)  from  the  articula- 
tion of  the  carpal  bones  (3).  P.  The  pisiforme.  T.  The  trapezium.  T2.  The 
trapezoides.  M.  The  os  magnum.  U.  The  unciforme;  mterosseous  liga- 
ments are  seen  connecting  the  os  magnum  with  the  trapezoides  and  unci- 
forme. 9.  The  base  of  the  metacarpal  bone  of  the  thumb.  10,  10.  The  bases 
of  the  other  metacarpal  bones. 
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&cets  are  lined  by  a  reflection  of  the  great  synovial  membrane  of  the 
two  rows  of  carpal  bones. 

Actions, — The  movements  of  the  metacarpal  on  the  carpal  bones  are 
restricted  to  a  slight  degree  of  sliding  motion,  with  the  exception  of 
the  articulation  of  the  metacarpal  bone  of  the  thumb  with  the  trape- 
zium. In  the  latter  articulation,  the  movements  are,  j^2e«tbn,  extenaiony 
adduction^  ahdudUm^  and  circumduction. 

10.  Metacarpo-phalangeal  Artiadation,  —  The  metacarpo-phalan- 
geal  articulation  is  a  ginglymoid  joint:  its  ligaments  are  four  in 
number, — 

Anterior, 
Two  lateral. 
Transverse. 

The  anterior  ligaments  are  thick  and  fibro-cartilaginous,  and  form 
part  of  the  articulating  surface  of  the  joints.  They  are  grooved  ex- 
ternally for  the  lodgment  of  the  flexor  tendons,  and  by  their  internal 
aspect  form  part  of  the  articular  surface  for  the  head  of  the  metacarpal 
bone. 

The  lateral  ligam&nts  are  strong  narrow  i^sciculi,  holding  the  bones 
together  at  each  side. 

The  transverse  ligaments  are  strong  ligamentous  bands  passing  be- 
tween the  anterior  ligaments,  and  connecting  together  the  heads  of 
the  metacarpal  bones  of  the  four  fingers. 

The  expansion  of  the  extensor  tendon  over  the  back  of  the  fingers 
takes  the  place  of  a  posterior  ligament. 

Actions. — This  articulation  admits  of  movement  in  four  different 
directions,  viz.  of  Jlexixm^  extension^  adduction^  and  abdtcctton^  the  two 
latter  being  limited  to  a  small  extent.  It  is  also  capable  of  circum- 
duction* 

11.  Articulation  of  the  Phalanges. — These  articulations  are  gingly- 
moid joints :  they  are  formed  by  three  ligaments. 

Anterior, 
Two  lateraL 

The  anterior  ligament  is  firm  and  fibro-cartilaginous,  and  forms  part 
of  the  articular  sur&ce  for  the  head  of  the  phalanges.  Externally  it  is 
grooved  for  the  reception  of  the  flexor  tendons. 

The  lateral  ligaments  are  very  strong;  they  are  the  principal  bond 
of  connection  between  the  bones. 

The  extensor  tendon  takes  the  place  and  performs  the  office  of  a 
posterior  ligament. 

Adiona. — ^The  movements  of  the  phalangeal  joints  are  jkaAon  and 
eadimnon^  these  movements  being  more  extensive  between  diie  fir«t  and 
second  phalanges  than  between  the  second  and  third. 

In  connection  with  the  phalanges  it  may  be  proper  to  examine  cer- 
tain fibrons  bands  termed  ^ksca  or  wigvnal  ligametits^  which  serve  to 
retain  the  tendons  of  the  flexor  muscles  in  their  position  upon  the  flat 
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surface  of  their  bones.  These  fibrous  bands  are  attached  at  each  side 
to  the  lateral  margins  of  the  phalanges ;  they  are  thick  in  the  inter- 
spaces of  the  joints,  thin  where  the  tendons  lie  upon  the  joints,  and 
they  are  lined  upon  their  inner  surface  by  synovial  membrane. 


LIGAMEI^TS   OF   THE   LOWER   EXTREMITY. 

The  liffaments  of  the  lotcer  extremity^  like  those  of  the  upper,  may 
be  arranged  in  the  order  of  the  joints  to  which  they  belong ;  these 
are,  the 

1.  Hip  joint. 

2.  Knee  joint. 

3.  Articulation  between  the  tibia  and  fibula. 

4.  Ankle  joint. 

5.  Articulation  of  the  tarsal  bones. 

6.  Tarso-metatarsal  articulation. 

7.  Metatarso-phalangeal  articulation. 

8.  Articulation  of  the  phalanges. 

1 .  Hip  Joint. — The  articulation  of  the  head  of  the  femur  with  the 
acetabulum  constitutes  an  enarthrosis,  or  ball  and  socket  joint.  The 
articular  surfaces  are  the  cup-shaped  cavity  of  the  acetabulum  and  the 
rounded  head  of  the  femur ;  the  ligaments  are  Jive  in  number,  viz. 

Capsular,  Cotyloid, 

Ilio-femoral,  Transverse. 

Teres, 

The  capstdar  ligament  (fig.  61,  8)  is  a  strong  ligamentous  capsule, 
embracing  the  acetabulum  superiorly,  and  inferiorly  the  neck  of  the 
femur,  and  connecting  the  two  bones  firmly  together.  It  is  much 
thicker  upon  the  upper  part  of  the  joint,  where  more  resistance  is 
required,  than  upon  the  under  part,  and  extends  farther  upon  the 
neck  of  the  femur  on  the  anterior  and  superior  than  on  the  posterior 
and  inferior  side,  being  attached  to  the  intertrochanteric  line  in  front, 
to  the  base  of  the  great  trochanter  above,  and  to  the  middle  of  the 
neck  of  the  femur  behind. 

The  ilio-femoral  ligament  (fig.  61,  9)  is  an  accessory  and  radiating 
band,  which  descends  obliquely  from  the  anterior  inferior  spinous  pro- 
cess of  the  iUum  to  the  anterior  intertrochanteric  line,  and  strengthens 
the  anterior  portion  of  the  capsular  ligament. 

The  ligamentum  teres  (fig*  62,  7),  triangular  in  shape  is  attached 
by  a  round  apex  to  the  depression  just  below  the  middle  of  the 
head  of  the  femur,  and  by  its  base,  which  divides  into  two  fasciculi, 
into  the  borders  of  the  notch  of  the  acetabulum.  It  is  formed  by  a 
fasciculus  of  fibres,  of  variable  size,  surrounded  by  synovial  membrane  ; 
sometimes  the  synovial  membrane  alone  exists,  or  the  ligament  is 
wholly  absent. 
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The  cotyloid  ligament  (fig.  62,  6)  is  a  prismoid  cord  of  fibro-car- 
tilage,  attached  around  the  margin  of  the  acetabulum,  and  serving  to 
deepen  that  cavity  and  protect  its  edges.  It  is  much  thicker  upon  the 
upper  and  posterior  border  of  the  acetabulum  than  in  front,  and  consists 
of  fibres  which  arise  from  the  whole  circumference  of  the  brim,  and 
interlace  with  each  other  at  acute  angles. 

The  iran»oerse  ligament  is  a  strong  fasiculus  of  ligamentous  fibres, 
continuous  with  the  cotyloid  ligament,  and  extended  across  the  notch 
in  the  acetabulum.  It  converts  the  notch  into  a  foramen,  through 
which  the  articular  branches  of  the  internal  circumflex  and  obturator 
arteries  enter  the  joint. 

The  fossa  at  the  bottom  of  the  acetabulum  is  filled  by  a  mass  of 
fat,  covered  by  synovial  membrane,  which  serves  as  an  elastic 
cushion  to  the  head  of  the  bone  during  its  movements.  This  was 
considered  by  Havers  as  the  synovial  gland* 

The  synovial  membrane  is  extensive  ;  it  invests  the  head  of  the 
femur,  and  is  continued  around  the  ligamentum  teres  into  the  ace- 
tabulum, whence  it  is  reflected  upon  the  inner  surface  of  the  capsular 
ligament  back  to  the  head  of  the  bone. 

The  muscles  immediately  surrounding  and  in  contact  with  the  hip- 
joint  are,  in  fronts  the  psoas  and  iliacus,  which  are  separated  from  the 
capsular  ligament  by  a  large  synovial  bursa  ;  above^  the  short  head  of 
the  rectus,  and  the  gluteus  minimus  ;  behind,  the  pyriformis,  gemellus 
superior,  obturator  intemus,  gemellus  inferior,  and  quadratus  femoris  ; 
and  to  the  inner  side^  the  obturator  extemus  and  pectineus. 

Actions. — The  movements  of  the  hip-joint  are  very  extensive  ;  they 
are  Jlexion,  extension,  adduction^  eduction,  drcumductum  and  rotation, 

2.  Knee  Joint. — The  knee  is  a  ginglymoid  articulation  of  large  size, 
and  is  provided  with  numerous  ligaments ;  they  are  thirteen  in 
number. 

Anterior  or  ligamentum  patellse, 

Posterior  or  ligamentum  posticum  Winslowii, 

Internal  later^ 

Two  external  lateral, 

Anterior  or  external  crucial. 

Posterior  or  internal  crucial. 

Transverse, 

Two  coronary, 

Ligamentum  mucosum,     \^j 
T  •  i     i    •  /  false. 

Ligamenta  alaria,  S 

Two  semilunar  fibro-cartilages. 

Synovial  membrane. 

The  first  five  are  external  to  the  articulation ;  the  next  five  are 
inlemal  to  the  articulation ;  the  remaining  three  are  mere  folds  of 
synovial  membrane,  and  have  no  title  to  the  name  of  ligaments.  In 
addition  to  the  ligaments,-  there  are  two  fibro-cartilages,  which  are 
sometimes  yery  enoneously  considered  among  the  ligaments ;  and  a 


■jnOTiBl  meiD 


which  ia  atill  more  unproperl;  named  the  capatdar 


The  anterior  lyamml,  DC  i^meiilum  patdla,  is  the  prolongation  of 

the  tendon  of  the  eilensoi  muscles  of  the  thigh  downwuds  to  the 

tubercle  nf  the  tibia.     It  is,  therefore,  no  ligamenl ;  and,  as  we  have 

before  slated,  that  the  patella  is  aimply  a  sesaraoid  hone,  deteloped  in 

the  tendon  of  the  eilensor  muscles  for  the 

Fig.  Bg.*  defence  of  the  front  of  the  knee  joinU  the 

ligamentum  palette  has  no  titit  to  consider- 

or  as  a  hgament  of  the  patella. 

A  small  Aurva  mucosa  is  situated  be- 
tween the  ligamentnin  patella,  near  its 
insertion  and  the  front  of  the  tibia,  and 
another  of  larger  size  ia  placed  between  the 
antenoF  sorface  of  the  patella  and  the  fascia 


The  pojesrior  UgamerU,  ligamentum  potU- 
cum  Windowiit  is  a  broad  eipanainn  of 
hgamentouB  iibres  which  covers  the  whala 
of  the  posterior  part  of  the  joint.  It  is 
divisible  mto  two  lateral  portions  which 
invest  the  condyles  of  the  femur,  and  a 
central  portion  which  is  depressed,  ani 
formed  b;  the  interlacement  of  laaciculi 
paaamg  m  different  duections.  The  strong- 
eat  of  these  fiuciculi  ia  that  which  is  de- 
rived from  the  tendon  of  the  semi-meinbtanoeuB  and  passes  obliqaely 
upwarda  and  ontwarda,  from  the  posterior  part  of  the  inner  luberoaitj 
of  the  tibia  to  the  external  condyle.  Other  accessory  fasciculi  are 
giTen  off  by  the  tendon  of  the  poplitens  and  by  the  heads  of  the 
gaitrocnemiuB.  The  middle  portion  of  the  ligament  supports  the 
popliteal  arteiT  and  rein,  and  ia  perforated  by  several  openings  for 
the  passage  of  branches  of  the  aiygos  articular  arteiy,  and  for  the 
nerrea  of  the  joint. 

The  BUtTTHii  lateral  lament  is  a  broad  and  trapezoid  layer  of 
ligamentouB  fibres,  attached  above  to  the  tubercle  on  the  internal 
condyle  of  the  femnr,  and  below  to  the  side  of  the  inner  tuberositjr 
of  the  tibia.  It  is  crasaed  at  iti  lower  part  by  the  tendons  of  the 
inner  hamatring  &om  which  it  is  separated  by  a  synovial  bursa,  and  it 
'-■-  ..  -  ..   a.     -  j^ 


tendon 
eitemal  lateral  ligament 


*  An  anterior  view  of  the  Ugunenta  of  th 
the  quadricepi  extmior  mascla  of  the  leg. 
HgsmenI,   or  linnuutum  pat«llie,  near  Lb 


strong  rounded  cord,  wfaicli  descendg  fi-om  the  poiterior  part  of  the 
tubercle  upon  the  external  coadjle  of  the  femnr  to  the  outer  part 
of  the  head  of  the  fibula.  Tlie  lAort  eitenud  lateral  ligament  ii  an 
irregular  &BcicaluB  situated  beliind  the  c,      ,.    . 

preceding,  arising  from   the  external  'g- ■"■ 

condyle  near  the  origin  of  the  head  of 
the  gaetrocnemius  muule,  and  inserted 
into  the  posterior  part  of  the  head  of 
the  fibula.  It  is  lirmly  connected  with 
the  eilemal  semilunar  Sbro-cartilage, 
and  appears  principally  intended  to  con- 
nect that  cartilage  with  the  fibula.  The 
long  external  lateral  ligament  la  coTered 
in  by  the  tendon  of  the  biceps,  and  has 
passing  beneath  it  the  tendon  of  origin 
of  the  popliteue  muscle,  and  the  inferior 
external  articular  artery. 

The  true  ligaments  wiihin  lie  joini 
are  the  crudal,  tmnavene,  and  coro- 

The  anterior,  or  exleraai  crvciat  t^a- 
menlj  arises  from  the  depression  upon 
the  bead  of  the  tibia  in  front  of  the 
apinons  process,  and  passes  upwards  and  backwards  to  be  inserttid 
into  the  inner  eurbce  of  the  outer  condyle  of  the  femur,  as  bi  as  its 
posterior  border.    It  is  smaller  than  the  posterior. 

The  pogterior,  or  ^tenud  crudal  ligament,  arises  from  the  depre^ 
flion  upon  the  head  of  the  tibia,  behind  the  spinous  process,  aud  passes 
upwards  and  forwards  to  be  inserted  into  the  inner  condyle  of  the 
femur.     This  ligament  is  less  oblique  and  larger  than  the  anterior. 

The  tTataverte  ligamml  is  a  small  slip  of  fibres  which  extends 
tranSTersely  &am  the  external  semilunar  fibro -cartilage,  near  Its  an- 
terior extremity,  to  the  anterior  convexity  of  the  internal  cartilage. 

Theci>ronar^  ligaments  are  the  short  fibres  by  which  the  convex 
borders  of  the  semilunar  cartilages  are  connected  to  the  head  of  the 
tibia,  and  to  the  ligaments  surrounding  the  joint. 

The  KniUanar  fibro-cariUagea  are  two  &lciform  plates  of  fibro- 
cartilage,  sicnaled  aronnd  the  mar^n  of  the  head  of  the  tibia,  and 
serving  to  deepen  the  sur&ce  of  articulation  for  the  condyles  of  the 
femur.  They  are  thick  along  their  convex  border,  and  thin  and  sharp 
along  the  concare  edge. 


sv  of  the  lignments  of  the  knee.jiunt. 


.  The  (udculus 


he  fc«i»  of  the  poplilsus  muMle.    1.  The 

--DtidwsnlB  beoeath  the  internal  lateral  ligBment.    A.  The 

,  rt  of  the  intcmallstersl  liguncDt-  fi.  The  Long  extenul  liHral 
7-  The  ebort  eilemsl  lateral  l^ament.     e.  ilie  tendon  of  the 

nxusck  cut  short.    0.  The  |io«terior  lupcTior  tibio-flbulai  ligament. 


Tlie 


r  the 


recepdon  of  the  internal  condyi 
to  the  head  of  the  tibia,  and  to  the  internal  and  posterior  ligamentB, 
by  means  of  its  coronary  ligament ;  and  hy  its  two  estremities  is 
firmly  implanted  into  the  depresaione  in  front  and  behind  the  spinous 
procesB.  The  exlenal  semUuBar  Jibro-carlSaffe  bounds  a  circular  fossa 
for  the  eitemal  condyle :  it  is  connected  by  ita  convex  border  with 
the  head  of  the  tibia,  and  to  the  eitemal  and  posterior  ligaraenta,  by 
means  of  its  coronary  ligament ;  by  its  two  extremities  it  ia  in- 
serted into  the  depression  between  the  two  projections  which  con- 
Blitnle  the  spinoi  s  process  of  the  tibia, 
fig  -1  •  The  two  eitremilies  of  the  eitemal 

cartdage  being  mserted  into  the  sa 


fossa  fonn  almf 


and    the   cartilige    being   aomew 

broader    than    the    internal,  nearly 

coders   the  articular  surEicc  of   the 


:  the  t 


nent,   i 


crucial  ligament 
The  tu/ameniit 
membrane  enclosing  a  few  Ugamen 


the  eitreraitj  of  the  anterior  cracial 
ligament  posteriorly  it  divides  into 
three  sUps  ,  one,  a  strong  cord,  as- 
cends obliquely  forwards  and  is  in- 
serted mto  the  anterior  part  of  the 
inner  condyle  in  front  of  the  poste- 
rior crucial  bgament  \  another  is  the 
fasciculus  of  insertion  into  the  fossa 
of  the  spinous  process  ;  and  the  third, 
with  tha  posterior  part  of  the  anterior 


ilender 


IS  fibres  whith  proceed  from 
nnceled  bj  its  apex,  with  the  antei 
part  of  the  condyloid  notch,  and  by  its  base  is  lost  in  the  mass  of 
which  projects  into  the  joint  beneath  the  patella. 

*  Tbt  right  knee  joint  lud  open  from  the  Ironl.  in  order  to  >be«  the 
temal  li^meDti.    I   The  cartiliiiniious  lurface  of  the  lower  eitrcmitT  Dt 

terior  crucial  ligament.  4,  The  tmniverae  Ugamcpt.  b.  The  itbuhnienl 
the  li^meDtuDi  mucoaum  ;  tbe  real  hu  been  removed,  fi.  TheinUrnal  %r 
lunar  1ibr«  cartilage.  7.  The  eitemal  (ibro-cartilagc.  8.  A  part  of  the  li 
menlum  pilelt*  tumnl  down.  fl.  The  hurja.  lituuled  between  the  lignm 
turn  pstellie  and  the  head  of  Uie  tibia ;  it  hu  been  laid  open.  ID,  The  unrc 
■uperior  tiliio-flbular  ligameot.  u.  The  upper  part  of  the  intetoiaeous  mi 
biane ;  the  opening  alji>ve  this  membnue  is  for  the  puiage  of  the  ante 


The  alar  ligament!  are  two  fringed  folds 
extending   from    the   ligamen    m 
mucoeum,  along  the  edge  h 

mase  of  &t   to  the   aide  h 

patella. 

The  sjimwifl/  membran  b 

knee  joint  is  by  far  the  raos  te 
live  in  the  skeleton.    It  in  h 

cartilaginous  Buifaces  of    h 
dvles  of  the  femur,  of  the  h  od 
tibia,  and  of  the  inner  euif  ce 
the  patellB ;  it  covers  both     rfec 
of  the  semilunar  libro-cartitag  s,and 
is  reflected  upon  the  cm        Iij(h 
ment«,  and  upon  the  inne      ur&ce 
of  the  ligaments  which  form  th 
cumfcrenee  of  the  joint.    0     ach 
Bide  of  the  patella,  it  lines  h 
dinous  aponeuroses  of  the  vas 

and  forms  a  pouch  of  con  d  cab 
size  between  the  eitenso  te  d 
and  the  front  of  the  fen  I 

also  forms  the  folds  in  th  te 
of  the  joint,  called  .**  ligam        m  m 


of  synoviid  membrane, 


The  superi 

or  pouch  of  thf 

lal       mbra             pported  and  raised 

during  the 

movements  of 

unb  by       mall  m  sc        h    atAen  eia 

which  is  il 

iserted  into  it. 

Betweei 

considerabl 

lich  presses  the  membrane  towards  the 

interior  of 
djles. 

the  joint,  and  occupies  the  fossa  between  the  two  con- 

!  left  knee  Mot.  sbewint  the  reflection,  of  If 

4.  The  liguncntum  paCtlls.     5. 

tilM.    8.  A 

buiM  rilumltd  betw 

thelibii.    ! 

'.  The  mua  of  fat  proJKtJnir  inin  the  csiitr  of  the  joint  below  the 

p»ttllt.     • 

•  The  >jT>aviil  mem 

Bhich  ucer 

Inn  of  the  eitm«r  mu«le.  of  Che  leg.  and 

tl>e  front  of 

thE  lower  «mmity, 

If  the  femur,    fl.  One  of  the  sisr  lipnnent,  j 

the  oOia  hi 

u  been  remoyed  >it) 

1  the  uppoate  Metion.    10.  The  bgamentum 

A  entire ;  [he  leetiD 

Ulterior  or 

eilemal  crucial  bcament.      12.    The  pMterior  Uinnient.      The 

Klicmc  of  t 

te  .ynovid  mcmlini 
of  ^  nnneceHuy  e. 

g),  along  the  inner 

■uiftce  of  Che  putlle ;  then  over  the  adipOH 

.9  the  muconBlinment  fio) ;  then  oier^ 

hndof  Che 

™bi)L  foiiniiiK  1  ^heuh  to  the  cnidd  linmentii  Ihtn  upwudi 

?lon,U«po««i«lig™™t»d 

condjie.  of  the  lemnr,  to  the  sscculus  -bene* 
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Besides  the  proper  ligaments  of  the  articulation,  the  joint  is  pro- 
tected on  its  anterior  part  by  the  &scia  lata,  which  is  thicker  upon  the 
outer  than  upon  the  inner  side,  by  a  tendinous  expansion  from  the 
vastus  intemus,  and  by  some  scattered  ligamentous  fibres  which  are 
inserted  into  the  sides  of  the  patella. 

Actions. — The  knee-joint  is  one  of  the  strongest  of  the  articulations 
of  the  body,  while  at  the  same  time  it  admits  of  the  most  perfect  de- 
gree of  movement  in  the  directions  of  Jleadon  and  extension.  During 
flexion  the  articular  surface  of  the  tibia  glides  forward  on  the  condyles 
of  the  femur,  the  lateral  ligaments,  the  posterior,  and  the  crucial  liga- 
ments are  relaxed,  while  the  ligamentum  patellae  being  put  upon  the 
stretch,  serves  to  press  the  adipose  mass  into  the  vacuity  formed  in  the 
front  of  the  joint.  In  extension  all  the  ligaments  are  put  upon  the 
stretch  with  the  exception  of  the  ligamentum  patellae.  When  the 
knee  is  semi-flexed,  a  partial  degree  of  rotation  is  permitted. 

3.  Articulation  bettceen  the  Tibia  and  Fibula.  —  The  tibia  and 
fibula  are  held  firmly  connected  by  means  of  seven  ligaments,  viz. 

Anterior,   }   , 
T>    .    .       >  above. 
Posterior,  S 

Interosseous  membrane. 
Interosseous  inferior. 

Anterior,  ),   , 
Posterior,  ] 
Transverse. 

The  anterior  superior  ligament  is  a  strong  fasciculus  of  parallel 
fibres  passing  obliquely  downwards  and  outwards  from  the  inner 
■  tuberosity  of  the  tibia,  to  the  anterior  surface  of  the  head  of  the 
fibula. 

The  posterior  superior  ligament  is  disposed  in  a  similar  manner 
upon  the  posterior  sur&ce  of  the  joint. 

Within  the  articulation  there  is  a  distinct  synovial  membrane  which 
is  sometimes  continuous  with  that  of  the  knee-joint. 

The  interosseous  membrane  or  superior  interosseom  ligament  is  a 
broad  layer  of  aponeurotic  fibres  which  pass  obliquely  downwards  and 
outwards,  firom  the  sharp  ridge  on  the  tibia,  to  the  inner  edge  of  the 
fibula  and  are  crossed  at  an  acute  angle  by  a  few  fibres  passing  in  the 
opposite  direction.  The  ligament  is  deficient  above,  leaving  a  con- 
siderable interval  between  the  bones,  through  which  the  anterior  tibial 
artery  takes  its  course  forwards  to  the  anterior  aspect  of  the  leg,  and 
near  its  lower  third  there  is  an  opening  for  the  anterior  peroneal  artery 
and  vein. 

The  interosseous  membrane  is  in  relation,  in  front,  with  the  tibialis 
anticus,  extensor  longus  digitorum,  and  extensor  proprius  pollicis 
muscle,  with  the  anterior  tibial  vessels  and  nerve,  and  with  the  ante- 
rior peroneal  artery ;  and  behind  with  the  tibialis  posticus,  and  flexor 
longus  digitorum  muscle,  and  with  the  posterior  peroneal  artery. 
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The  itiferior  inleromoia  Ugamenl  conuBta  of  abort  and  aUnng 
fibres,  wbicb  hold  tbe  bonea  finoly  together  inferiorly,  where  the^  are 
Deailj  in  contact.  This  articulation  ia  ao  firm  that  the  libula  is  likel; 
to  be  broken  in  tbe  attempt  to  ruptuie  the  ligament. 

The  anterior  aftrior  lyametd  is  a  bioad  bond,  codmBting  of  tvo 
&Hcicnli  of  parallel  fibres  wbicb  pass  obbqiiely  across  tbe  anterior 
aspect  of  tbe  articulation  of  the  two  bone»  at  iheii  inferior  eitremitj, 
from  tlie  tibia  to  the  fibula. 

The  potterior  inferior  ligament  (fig.  7.^,  S)  is  a  aimilar  band  upon 
the  pnsterior  sur&ce  of  ihc  articulatloQ.  Bnth  ligaments  project  aome- 
whal  below  the  margin  of  the  bones,  and  serve  to  deepen  tbe  cavity  of 
articulation  for  tbe  astragalus. 

The  iroiwiMrM  ligameni  (fig.  75,  3)  ia  a  narrow  band  of  ligamen- 
toua  fibres,  continuous  with  the  preceding,  and  passing  transversely 
acroes  the  back  of  tbe  ankle  joint  between  the  two  malleoli. 

Tbe  tynoviai  Toenbraite  of  the  infenor  tibio-fibular  articulation,  18  a 
duplicatnre  of  tbe  sjnoviaj  membrane  of  tbe  aokle  jnint  reflected  up- 
wmda  for  a  short  distance  between  the  two  bones. 

Adiom. — An  obscure  degree  of  movement  exisu  between  the  tibia 
and  fibula,  which  la  principally  calculated  to  enable  tbe  latter  to  resist 
injury  bj  yielding  for  a  trifimg  extent  to  tbe  preasure  eierted. 

4.  Ani^joitiL — Tbe  ankle  is  a  ginglymoid  articulation ;  the  surlace* 
entering  into  its  fbrmation  ale  tbe  under  surface  of  the  tibia  with  its 
malleolus  and  Che  malleolue  of  the  fibula,  above,  and  the  surface  of  the 
astragalus  with  its  tvro  lateral  facets,  below.  The  Ugamente  are  three 
in  number : 

Anterior, 
Internal  Uteial, 
External  lateral. 

The  ar^erior  iigameni  is  a  thin 
membranous  layer,  possmg  from  the 
margin  of  tbe  tibia,  to  tbe  astr^alua 
in  &ont  of  the  articular  surface.  It 
is  in  relalum,  infiont,  with  tbe  ei- 
tenior  tendons  of  tbe  great  and  lea- 
ser toes,  with  the  tendons  of  the 
tibialis  ajiticus  and  peroneus  tertius, 
and  with  the  anterior  tibial  vessels 
and  nerve.  Potteriarly  it  lies  in 
contact  with  tbe  eilrar  synovial  adi- 
10  and  with  the  synovial 


0.  The  inlenisl  litenl  ot 
tcDdo  Achillu  i  ■tDullb 
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Fig.  74  • 


The  intemcU  lateral  or  deltoid  ligament  is  a  triangular  layer  of  fibres, 
attached  superiorly  by  its  apex  to  the  internal  malleolus,  and  inferiorly 
by  an  expanded  base  to  the  astragalus,  os  calcis,  and  scaphoid  bone. 
Beneath  the  superficial  layer  of  this  ligament  is  a  much  stronger  and 
thicker  fasciculus  which  connects  the  apex  of  the  internal  malleolus 
with  the  side  of  the  astragalus. 

This  internal  lateral  ligament  is  covered  in  and  partly  concealed  by 
the  tendon  of  the  tibialis  posticus,  and  at  its  posterior  part  is  in  rela- 
tion with  the  tendon  of  the  flexor  longus  digitorum,  and  with  that  of 
the  flexor  longus  poilicis. 

The  external  lateral  ligament  consists  of  three  strong  fasciculi,  which 
proceed  firom  the  inner  side  of  the  external  malleolus,  and  diverge  in 
three  difierent  directions.  The  anterior  fasciculus  passes  forwards, 
and  is  attached  to  the  astragalus;  the  posterior^  backwards,  and 
is  connected  with  the  astragalus  posteriorly ;  and  the  middle,  longer 
than  the  other  two,  descends  to  be  inserted  into  the  outer  side  of  the 
08  calcis. 

*'  It  is  the  strong  union  of  this  bone,"  says  Sir  Astley  Cooper, 
with  the  tarsal  bones  by  means  of  the  external  lateral  ligaments, 
"  which  leads  to  its  being  more  jfrequently  fractured  than  dis- 
located." 

The  transverse  ligament  of  the 
tibia  and  fibula  occupies  the  place 
of  a  posterior  ligament.  It  is  in 
relation,  behind,  with  the  posterior 
tibial  vessels  and  nerve,  and  with 
the  tendon  of  the  tibialis  posticus 
muscle  ;  and  in  front,  with  the  ex- 
tra synovial  a(Upose  tissue,  and 
synovial  membrane. 

The  Synovial  membrane  invests 
the  cartilaginous  surfaces  of  the  tibia 
and  fibula  (sending  a  duplicature 
upwards  between  their  lower  ends), 
and  the  upper  surface  and  two  sides 
of  the  astragalus.  It  is  then  re- 
flected upon  the  anterior  and  lateral 
ligaments,  and  upon  the  transverse 
ligament  posteriorly. 
Actions, — The  movements  of  the  ankle  joint  arefeanon  and  extension 
only,  without  lateral  motion. 

6.  Articulation  of  the  Tarsal  Bones. — The  ligaments  which  connect 
the  seven  bones  of  the  tarsus  to  each  other  are  of  three  kinds, — 

•  An  external  view  of  the  ankle  joint.  I.  The  tibia.  2.  The  external 
malleolus  of  the  fibula.  3,  3.  The  astragalus.  4.  The  os  calcis.  5.  The  cu- 
boid bone.  6.  The  anterior  fasciculus  of  the  external  lateral  ligament  attached 
to  the  astragalus.  7.  Its  middle  fasciculus,  attached  to  the  os  calcis.  8  Its 
posterior  fasciculus,  attached  to  the  astragtedus.  Q,  The  anterior  ligament  of 
the  ankle. 
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Dona], 
Plantar, 
Ijiteroueous. 

The  dorsal  l^menla  are  email  baciculi  of  puallel  libreB,  which  paea 
from  each  bone  to  all  the  neighboumg  bcnea  with  which  it  artictilateB. 
The  only  dorsal  ligaments  deserving  of  particular  mention  are,  the  «z- 
^emo/and  posterior  ealcanea-astroffaloid,  which,  with  the  interoaseoae 
ligament,  complete  the  articulation  cf  the  aatiagaluB  with  the  og  calcis; 
the  superior  and  mlemal  calcaneoiniboid  l^iamente  ;  and  the  superior 
aatragaio-acapioid  ligament.  The  internal  calcancivcubDid  and  the 
fluperier  calcaneo-sraphoid  ligament,  which  are  clo&ely  united  poate- 
tiorl;'  in  the  deep  grooTe  which  interrenea  between  the  BBtiagalua  and 
OS  calcia,  separate  anteriorly  to  reach  their  respective  bones  ;  they  fonn 
(he  principal  bond  of  connection  between  the  first  and  second  range  of 
the  bones  of  the  foot.  It  is  the  division  of  this  portion  of  these  liga- 
Dients  that  demands  the  especial  attention  of  the  surgeon  in  perfonning 
Chopart^s  operation^ 

"'         '  "■  '  '  e  dispoMtion  on  the  plantar 


anrfaee  ot  the  foot 

have  especial  names 

Calcaneo-scaphi 
Short  caleai 


im,  howevei 


cuboid. 


The  tB/erior  ciiicaneo-scaphoid  Ugamerd  lA  & 
broad  and  fibro-cartilBginous  band  of  ligament, 
which  passes  forwards  from  the  anterior,  and 
inner  border  of  the  M  calcis  to  the  edge  ot  the 
wsphoid  bone.  In  addition  to  connecting  the 
OB  calcis  and  scaphoid,  it  supports  Che  astra- 
galus, and  forms  part  of  the  cavity  in  which  the 
rounded  head  of  the  latter  bone  is  received.  It 
is  lined  upon  its  upper  surface  by  the  synovial 
membrane  of  the  astragalo-scaphoid  articulation. 

The  firm  connection  of  the  ob  calcis  with  the 
scaphoid  bone,  and  the  feeblencsa  of  the  sstra- 
galo-scapboid  articulation  arc  conditions  lavor- 
able  to  the  occasional  dislocation  of  the  bead 
of  the  astragalus. 

The  long  cohaneo-cu&oid,  or  lifffMnontum  kmgunt  plant-r,  is  a  long 
band  of  ligamentous  fibres,  which  proceeds  from  the  under  surbce  of 
the  OS  calus  to  the  rough  surface  on  the  under  pare  of  the  cuboid  bone, 
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its  fibres  being  continued  onwards  to  the  bases  of  the  third  and  fourth 
metatarsal  bones. 

This  ligament  forms  the  inferior  boundary  of  a  canal  in  the  cuboid 
bone,  through  which  the  tendon  of  the  peroneus  longus  passes  to  its 
insertion  into  the  base  of  the  metatarsal  bone  of  the  great  toe. 

The  short  calcaneo-ctdx)id,  or  ligamenium  breve  plantcB^  is  situ- 
ated nearer  to  the  bones  than  the  long  plantar  ligament,  from  which 
it  is  separated  by  adipose  tissue;  it  is  broad  and  extensive,  and 
ties  the  under  sur&ces  of  the  os  calcis  and  cuboid  bone  firmly 
together. 

The  interosseous  ligaments  are  five  in  number ;  they  are  short  and 
strong  ligamentous  fibres  situated  between  adjoining  bones,  and  firmly 
attached  to  their  rough  surfaces.  One  of  these,  the  calcaneo-astraga- 
loid,  is  lodged  in  the  groove  between  the  upper  surface  of  the  os  calcis, 
and  the  lower  of  the  astragalus.  It  is  large  and  very  strong,  consists  of 
vertical  and  oblique  fibres,  and  serves  to  unite  the  os  calcis  and  astra- 
galus solidly  together.  The  second  interosseous  ligament,  also  very 
strong,  is  situated  between  the  sides  of  the  scaphoid  and  cuboid  bone ; 
while  the  three  remaining  interosseous  ligaments  connect  strongly 
together  the  three  cuneiform  bones  and  the  cuboid. 

The  synovial  membranes  of  the  tarsus  are  four  in  number:  one, 
for  the  posterior  calcaneo-astragaloid  articulation;  a  second,  for  the 
anterior  calcaneo-astragaloid  and  astragalo-scaphoid  articulation.  Occa- 
sionally an  additional  small  synovial  membrane  is  found  in  the  an- 
terior calcaneo-astragaloid  joint ;  a  third,  for  the  calcaneo-cuboid  arti- 
culation ;  and  a  fourth,  the  large  tarsal  synovial  membrane  for  the 
articulations  between  the  scaphoid  and  three  cuneiform  bones,  the 
cuneiform  bones  with  each  other,  the  external  cuneiform  bone  with 
the  cuboid,  and  the  two  external  cuneiform  bones  with  the  bases  of 
the  second  and  third  metatarsal  bones.  The  prolongation  which 
reaches  the  metatarsal  bones  passes  forwards  between  the  internal  and 
middle  cuneiform  bones.  A  small  synovial  membrane  is  sometimes 
met  with  between  the  contiguous  surfaces  of  the  scaphoid  and  cuboid 
bone. 

Actions. — The  movements  permitted  by  the  articulation  between 
the  astragalus  and  os  calcis,  are  a  slight  degree  of  gliding,  in  the  direc- 
tions forwards  and  backwards  and  laterally  fix)m  side  to  side.  The 
movements  of  the  second  range  of  tarsal  bones  is  very  trifling,  being 
greater  between  the  scaphoid  and  three  cuneiform  bones  than  in  the 
other  articulations.  The  movements  occurring  between  the  first  and 
second  range  are  the  most  considerable ;  they  are  adduction  and  abduc- 
tion, and,  in  a  minor  degree,  flexion,  which  increases  the  arch  of  the 
foot,  and  extension  which  flattens  the  arch. 

6.  Tarso-metatarsal  Articulation. — The  ligaments  of  this  articula- 
tion are, 

Dorsal, 

Plantar, 

Interosseous. 
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Tbe  d<rraal  liganKTila  connect  the  metatarsal  to  the  tarsal  hone*, 
and  the  metalar^  bonce  with  each  other.  The  precise  anaiigemeiiC 
of  tbeae  ligainenti  is  of  little  importance,  but  it  may  be  remarked, 
that  the  base  of  tbe  eecond  metatarsal  bane,  articulating  with  the 
three  cuneiform  bones  receives  a  iigamenlouB  slip  from  each,  while  the 
rett  articulating  with  a  single  tonal  bone  receive  onl;  a  single  tonal 

The  planlar  ligamerOa  have  the   same  disposition  on  the  plantar 


The 


nated 


between  the  bases  of  the  metatarsal  bones 
of  the  four  lesser  toes;  and  also  between 
the  bases  of  the  second  and  third  metatarsal 
bones,  and  the  internal  and  external  cnnei- 
fonn  bones. 

The  melatarsal  bone  of  the  second  toe  is 
implanted  b;  its  base  between  the  internal 
■nd  eitemal  cuneiform  bones,  and  is  the 
most  strongly  articulated  of  all  the  meta- 
tarsal bones.  This  disposition  must  be 
recollected  in  amputation  at  the  tarso-meta- 
tarsal  articulation. 

The  lyaovial  membratiei  of  this  articula- 
tion are  three  in  number :  one  for  the  mela- 
lareat  bone  of  the  great  toe ;  one  for  the 
second  and  third  metatarsal  hones,  which  is 
continuous  with  the  great  tarsal  synovial 
membrane ;  and  one  far  the  fourth  and  fifth 
metatarsal  bou 


Fig-.  7fl-* 


-The 


.  of  the  : 


tarsal  bones  upon  the  tarsal,  and  upon  each 
other  are  ler;  slight ;  they  are  such  only 
as  contribute  to  the  strength  of  the  foot 
by  pennitting  of  a  certain  degree  of  yield- 
ioD  to  opposing  forces. 

7.  Meiaiano-pfuilanffeal  ArtieuUdvm. — 
The  ligaments  of  this  articulation,  like  those  of  the  articuktion  be- 
tween the  fint  phalanges  and  metacarpal  bones  of  the  hand,  ore. 


•■nie 


.l^tut 


of  the  lole  of  tli 


L.  Theo> 


saphoid  Ugunent,    "!•  Tbe  pluitar  tArsil  liguncntA.    a.  9-  The  teadoo  oi  the 

tB  linment  of  the  metatano-phaluigeal  articulation  of  the  grmt  toe;  lbs 
nune  ugsmcnt  ii  trev  upon  toe  other  toa.  [I.  Laten]  ligsments  of  the 
UstUlnO-phllaiiEetl  uticulltion.  19.  Tnciverae  ligament.  13,  Thelstenl 
ligaments  of  the  phmlsi^ — '"'" "■""     '*" i-— --  -  . 


et  of  the  ^ntx,  to 
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Anterior  or  plantar, 
Two  lateral, 
Transverse. 

The  anterior  or  plantar  ligaments  are  thick  and  fibro-cartilaginous, 
and  form  part  of  the  articulating  sur&ce  of  the  joint. 

The  lateral  ligaments  are  short  and  very  strong,  and  situated  on 
each  side  of  the  joints. 

The  transverse  ligaments  are  strong  bands,  which  pass  transversely 
between  the  anterior  ligaments. 

The  expansion  of  the  extensor  tendon  supplies  the  place  of  a  dorsal 
ligament. 

Actions. — The  movements  of  the  first  phalanges  upon  the  rounded 
heads  of  the  metatarsal  bones,  are  fteonon^  extension^  addudum  and 
abduction. 

8.  Articulation  of  the  Phalanges. — The  ligaments  of  the  phalanges 
are  the  same  as  those  of  the  fingers,  and  have  the  same  disposition  ; 
their  actions  are  also  similar.    They  are. 

Anterior  or  plantar. 
Two  lateral. 
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CHAPTER  III. 

ON   THE   MUSCLES. 


Muscles  are  the  moving  organs  of  the  animal  frame  ;  they  consti- 
tute by  their  size  and  number  the  great  bulk  of  the  body,  upon  which 
they  bestow  form  and  symmetry.  In  the  limbs  they  are  situated 
around  the  bones,  which  they  invest  and  defend,  while  they  form  to 
some  of  the  joints  a  principal  protection.  In  the  trunk  they  are 
spread  out  to  enclose  cavities,  and  constitute  a  defensive  wall  capable 
of  yielding  to  internal  pressure,  and  again  returning  to  its  original 
position. 

Their  colour  presents  the  deep  red  which  is  characteristic  of  flesh, 
and  their  form  is  variously  modified,  to  execute  the  varied  range  of 
movements  which  they  are  required  to  effect. 

Muscle  is  composed  of  a  number  of  parallel  fibres  placed  side  by 
side,  and  supported  and  held  together  by  a  delicate  web  of  areoli^ 
tissue  ;  so,  that  if  it  were  possible  to  remove  the  muscular  substance, 
we  should  have  remaining  a  beautiful  reticular  frame-work,  possessing 
the  exact  form  and  size  of  the  muscle  without  its  colour  and  solidity. 
Towards  the  extremity  of  the  organ  the  muscular  fibre  ceases,  and  the 
areolar  structure  becomes  aggregated  and  modified,  so  as  to  constitute 
those  glistening  fibres  and  cords  by  which  the  muscle  is  tied  to  the 
sur&ce  of  bone,  and  which  are  called  tendons.  Almost  every  muscle 
in  the  body  is  connected  with  bone,  either  by  tendinous  fibres,  or  by 
an  aggregation  of  those  fibres  constituting  a  tendon  ;  and  the  union  is 
so  firm,  that,  under  extreme  violence,  the  bone  itself  rather  breaks 
than  permits  of  the  separation  of  the  tendon  from  its  attachment  In 
the  broad  muscles  the  tendon  is  spread  so  as  to  form  an  expansion, 
called  aponeurosis  (««•«,  longe  ;  «yg«v,*  nervus — a  nerve  widely  spread 
out). 

Muscles  present  various  modifications  in  the  arrangement  of  their 
fibres  in  relation  to  their  tendinous  structure.  Sometimes  they  are 
completely  longitudinal,  and  terminate  at  each  extremity  in  tendon, 
the  entire  muscle  being  fusiform  in  its  shape  ;  in  other  situations 
they  are  disposed  like  the  rays  of  a  fan,  converging  to  a  tendinous 
point,  as  the  temporal,  pectoral,  glutei,  &c.,  and  constitute  a  rculiaie 
muscle.  Again,  they  are  penniform,  converging  like  the  plumes  of  a 
pen  to  one  side  of  a  tendon,  which  runs  the  whole  length  of  the 
muscle  as  in  the  peronei ;  or  biperm^orm^  converging  to  both  sides  of 

*  The  ancients  named  all  the  white  fibres  oi  the  body  uu^k;  the  term  has 
since  been  limited  to  the  nerves. 
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the  tendon.  In  other  muscles  the  fibres  pass  obliquely  from  the 
surface  of  a  tendinous  expansion  spread  out  on  one  side,  to  that  of  an- 
other extended  on  the  opposite  side,  as  in  the  semi-membranosus  ;  or, 
they  are  composed  of  penniform  or  bipenniform  fasciculi  as  in  the  del- 
toid, and  constitute  a  compound  muscle. 

The  nomenclature  of  the  muscles  is  defective  and  confused,  and  is 
generally  derived  from  some  prominent  character  which  each  muscle 
presents  ;  thus,  some  are  named  from  their  situation,  as  the  tibialis, 
peroneus  ;  others  from  their  uses,  as  the  flexors,  extensors,  adductors, 
abductors,  levators,  tensors,  &c.  Some  again  from  their  form,  as  the 
trapezius,  triangularis,  deltoid,  &c  ;  and  others  from  their  direction, 
as  the  rectus,  obliquus,  transversalis,  &c.  Certain  muscles  have  re- 
ceived names  expressive  of  their  attachments,  as  the  stemo- mastoid, 
stemo-hyoid,  &c. ;  and  others,  of  their  divisions,  as  the  biceps,  triceps, 
digastricus,  complexus,  &c. 

In  the  description  of  a  muscle  we  express  its  attachment  by  the 
words  "origin  "  and  "insertion  ;"  the  term  origin  is  generally  applied  to 
the  more  fixed  or  central  attachment,  or  to  the  point  towards  which 
the  motion  is  directed,  while  insertion  is  assigned  to  the  more  movable 
point,  or  to  that  most  distant  from  the  centre ;  but  there  are  many 
exceptions  to  this  principle,  dnd  as  many  muscles  pull  equally  by 
both  extremities,  the  use  of  such  terms  must  be  regarded  as  purely 
arbitrary. 

In  structure,  muscle  is  composed  of  bundles  of  fibres  of  variable  size 
called  fasciculi,  which  are  enclosed  in  a  cellular  membranous  invest- 
ment or  sheath,  and  the  latter  is  continuous  with  the  cellular  frame- 
work of  the  fibres.  Each/asdctdus  is  composed  of  a  number  of  smaller 
bundles,  and  these  of  singles  fibres,  which,  firom  their  minute  size  and 
independent  appearance,  have  been  distinguished  by  the  name  of  ulti- 
mate fibres.  The  ultimate  Jtbre  is  found  by  microscopic  investigation 
to  be  itself  a  &sciculus  (ultimate  fJEisdculus),  made  up  of  a  number  of 
ultimate  fbrils  enclosed  in  a  delicate  sheath  or  myolemma.*  Two 
kinds  of  ultimate  muscular  fibre  exist  in  the  animal  economy  ;  viz., 
that  of  voluntary  or  animal  life,  and  that  of  involuntary  or  organic 
life. 

The  ultimate  fibre  of  animal  life  is  known  by  its  size,  by  its  imi- 
fonnity  of  calibre,  and  especially  by  the  very  beautiful  transverse 
markings  which  occur  at  short  and  regular  distances  throughout  its 
whole  extent.  It  also  presents  other  markings  or  striae,  having  a 
longitudinal  direction,  which  indicate  the  existence  of  fibrillae  within 

*  In  the  summer  of  1836,  while  en|;aged  with  Dr.  Jones  Quain  in  the  exami- 
nation of  the  animal  tissues  with  a  simple  dissecting  microscope,  constructed 
by  Powell,  I  first  saw  that  the  ultimate  nbre  of  musde  was  invested  by  a  proper 
sheath,  for  which  I  proposed  the  term  "  Myolemma;"  a  term  which  was 
adopted  by  Dr.  Quain  in  the  fourth  edition  of  his  **  Elements  of  Anatomy." 
We  at  that  time  believed  that  the  transverse  folding  of  that  sheath  gave  rise  to 
the  appearance  of  transverse  strise,  an  opinion  which  subsequent  examinations 
proved  to  be  incorrect.  Mr.  Bowman  employs  the  term  "  Sarcolemma,''  as 
synonymous  with  Myolemma. 
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it!  mjolenima.     The  mjolennna,  or  invee^g  eheath  of  the  ul 
fibre  U  thJD,  structureless  and  tmnsparent. 

According  to  Mr,  Bowman  *  the 
ul^mato  iibreeare  polygonal  in  ahape, 
[fig.77]  from  mutual  presaare.  Thej 
an  also  variable  in  their  size,  not 
DW^IyinditTerent  clBBBesandgflnera 
of  aDimals  and  different  seies,  but 
eren  in  tbe  some  niuirle.  For  ei- 
MDpie,  tbe  average  diameter  of  tbe 
ultimate  fibre  in  the  human  female 
i*  7J7<  while  tbat  of  the  male  is 
Yh-  '^^  aierage  of  both  being  > 
^^     Tbe  largest  fibres  ore  met 

they  average  ^  ;  the  neit  largest 

ace  found  in  man,  while  in  olher 

elasses  they  range  in  tbe  following  order : — insects  j^f  ;    reptiles 

ih  ■■  mammalia  -^  ;  birds  ,fj.- 

The  tUlimale  fibrilt  of  animal  bfe,  according  to  Mr.  BowDian,  are 
beaded  filaments  conftiating  of  a  regular  suceesEion  of  s^iuents  and 
eonitrictions,  the  latter  being  narrower  than  the  fonner,  and  the  eom- 
poDcnl  substance  probably  less  dense. 

An  ultimate  fibre  toosists  of  a  bundle  of  these  fibrils,  which  are  so 
disposed  that  all  the  segments  and  all  the  constrictions  correspond,  and 
in  this  manner  give  rise  lo  the  alternate  light  and  dark  lines  of  the 
e  Mri*.     Tho  fibrils  are  connected  together  with  very  dif- 


ferent d^rees  of  closeness  in  difterent 
■ligbd;  adherent,  and  distinct  Ion 
gitudinal  lioes  of  jnnetion  may  be 
observed  between  them  ,  they  also 
■eparate  very  easily  when  mace- 
i^ed  for  some  time  itesides  the 
more  usual  separation  of  the  ulti 
mate  fibre  into  fibrils,  it  breaks 
when  atretcbed,  into  transverse 
sections  [tig.  78,]  corresponding 
with  the  dark  Ime  of  the  stns, 
and  conseqoantly  with  the  constrii.. 
tions  of  the  fibnlke.  When  this 
divisiDn   occurs  with  the   greatest 


they  are  but 


tiim  of  the  conatjietioiu  of  the  ul 


bcility,  the  loagitudinid  lines  are  indiBtinct,  or  scarcelj  perceptible. 
"In  &ct,"  »ayBMr.  Bowman,  " lh«  primitiTe  fascieuIuB  ieem«  to  con- 
UBt  of  primitive  componrnt  Begments  or  partielea,  arranged  so  as  lo 
form,  in  one  seiiw,  Gbrills,  and  in  another  sense,  discs  ;  and  which  of 
thcK  two  ma;  happen  lo  present  itself  to  the  obsener,  will  depend 
on  the  amount  of  adheaion,  endways  or  sidewafs,  eiistlng  between 
the  segment*.  Oenerallj,  in  a  recent  fasciculns,  there  are  transverse 
BtnEB,  shewing  divisions  into  discs,  and  longitudinal  striie,  marking 
its  composition  by  fibrills." 

Mr.  Bowman  has  observed  that  in  the  substance  of  the  nltimate 
fibre  there  exist  ininule  "  oval  or  circular  discs,  freciuenlly  concave  on 

two,  or  tliree  minute  dota  or  granules."  OcooBionally  they  are  seen  to 
present  irregularities  of  form,  which  Mr.  Bowman  is  inclined  to  regard 
as  accident^.  They  are  situated  between,  and  are  connected  with 
the  fibrils,  and  are  distributed  in  prett;  equal  uumbers  thrangh  the 
hbre.  These  corpusclea  are  the  nuclei  of  the  nucleated  cells  frem 
which  the  muscular  fibre  waa  originally  developed.  Frem  observing, 
however,  that  their  "absolute  number 
**■  7B-'  is  for  greater  in  the  adult  than  in  the 

fietiis,  while  their  number,  relatively  lo 
the  bulk  of  the  tasciculi,  at  theee  two 
epochs,  remains  nearly  the  some,"  Mr. 

"  during  development,  and  subsequent- 
ly, a  further  and  successive  deposit  of 
corpuscles"  lakca  place.  The  corpus- 
cles are  brought  into  view  only  when 
the  muscular  fibre  is  acted  upon  by  a 


and  is  composed  of  a  _  ,_. 

feces.  The  cells  are  filled  with  a  trsnsparent  substance,  which  I 
have  termed  mgclint.  The  myoline  differs  in  density  in  difiecent 
cells,  and  from  thiB  circumstance  bestows  a  peculiarity  of  ebaraeter 
on  certain  of  the  cells  ;  for  example,  when  a  fibril  in  its  passive 
BlBte  is  examined,  (here  will  be  seen  a  series  of  dark  oblong  bodies 
separated  by  light  spaces  of  equal  length  ;  now  the  dark  bodies  are 
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each  composed   of   a    pair    of    cells  Fig.  so  * 

containing  the  densest  form  of  myo-  jl        b       c  d 

line,  and  are  hence  highly  re^ic- 
tive  while  the  transparent  spaces 
are  constituted  by  a  pair  of  cells  con- 
taining a  more  fluid  myoline.  When 
the  fibrils  are  collected  together  so  as 
to  form  an  ultimate  fibre  or  fesciculus, 
the  appearance  of  the  cell  is  altered; 
those  which  look  dark  in  the  single 
fibril,  that  is,  the  most  refractive,  being 
ranged  side  by  side,  constitute  the 
bright  band  ;  while  the  transparent 
cells  of  the  single  fibril  are  the  shaded 
stria  of  the  fibre. 

When  the  ultimate  fibril  is  very 
much  stretched,  the  two  highly  re- 
firactive  cells  appear  each  to  be  double ; 
while  the  transparent  space  is  evidently  composed  of  four  cells. 

The  ultimate  Jibre  of  organic  life  [fig.  81,  d,  e]  is  a  simple  homo- 
geneous filament,  much  smaller  than  the  fibre  of  animal  life,  flat,  and 
without  transverse  markings.  Besides  these  characters  there  may 
generally  be  seen  a  dark  line  or  several  dark  points  in  its  interior,  and 
not  unfrequently  the  entire  fibre  appears  enlarged  at  irregular  dis- 
tances. These  appearances  are  due  to  the  presence  of  the  unobli- 
terated  nuclei  of  cells  from  which  the  fibre  was  originally  developed. 
The  fibres  of  organic  life  are  collected  into  fiisciculi  of  various  size  and 
are  held  together  by  dark  nuclear  fibres  similar  to  those  which  bind 
the  £uciculi  of  fibrous  tissue  (p.  114). 

The  deodopment  of  muscular  fibre  is  eflected  by  means  of  the 
formation  of  nucleated  cells  out  of  an  original  blastema,  and  the  con- 
version of  those  cells,  by  a  process  already  described  (p.  5)  into  the 
tubuli  of  ultimate  fibres,  while  their  contents,  by  a  subsequent  de- 
velopmental action  are  transformed  into  ultimate  fibrils.    According 

*  Stracture  of  the  ultimate  muscular  fibril  and  fibre  of  animal  life. 

A.  An  ultimate  muscular  fibril  in  the  state  of  partial  contraction. 

B.  A  similar  fibril  in  the  state  of  ordinary  relaxation.  This  fibril  measured 
-^I-^  of  an  inch  in  diameter. 

c.  A  similar  fibril  put  upon  the  stretch,  and  measuring       1       of  an  inch  in 

diameter. 

D.  Plan  of  a  portion  of  an  ultimate  fibre,  shewing  the  manner  in  which  the 
transverse  strife  are  produced  by  the  collocation  of  the  fibrils. 

Nos.  1,  1.  The  pau*  of  highly-refractive  cells;  they  form  the  darkjparts  of  the 
aing^  fibrils,  but  ue  bright  parts  of  the  fibre  n.  In  the  stretched  fibril  c,  each 
cellhas  the  appearance  of  beme  double.  2, 2.  The  pair  of  less  refractive  cells, 
li|^t  in  the  sm^  fibrils,  but  forming  the  shaded  stria  in  n.  The  transverse 
septum  between  these  cells  is  very  conspicuous ;  and  in  c  two  other  septa  are 
seen  to  exist,  making  the  number  of  transparent  cells  four.  In  n,  the  tier  of 
cells  immediately  above  the  dark  tier  is  partially  Ulumined  firom  the  obliquity  of 
the  light 


to  this  view  the  cell  membranes  conBtitulP  the  myolerama,  and  the 
coalciits  of  the  cell  are  ablastem&out  of  which  new  cells  are  formed. 
The  disposition  of  these  latter  cells,  in  the  production  of  fihriUx,  is 
prababty  much  more  simple  than  has  hitherto  heen  conceived.  In 
the  moscolar  fibre  of  organic  life  the  process  would  seem  to  stop 
short  of  the  fonnation  of  fibrilUe,  the  cells  being  accumulated  wiih- 
out  apparent  order.  The  corpuscles,  observed  by  Mr.  Bowman,  in 
fcetal  muscle  [fig.  79]  and  the  nodosities  of  organic  fibre  are  obviously 
undeveloped  cells  and  nuclei. 

Muacies  are  divided  into  two  great  clastea,  voluntaiy  and  involnn- 
tai;,  to  which  may  be  added  aa  an  intermediate  and  connecting  link, 
the  muscle  of  the  vascular  system,  the  heart. 

The  votanlary,  or  ayalem  of  onipial  life,  is  developed  from  the  ei- 
tetnal  or  serous  layer  of  the  gertninal  membrano,  and  comprehends  the 
whole  of  the  muscles  of  the  limbs  and  of  the  trunk.  The  imdmUtry 
or  organic  iy»(etn  ie  developed  &om  the  internal  or  mucous  layer,  and 
cODitilutea  the  tlin  mnacular  almcture  of  the  intestinal  canal,  bladder, 
and  internal  organs  of  generation.  At  the  commencement  of  the  ali- 
mentary canal  in  the  ceeopfaagus,  and  near  its  termination  in  the 
rectum,  the  mnscular  coat  is  formed  by  a  blending  of  the  fibres  of  both 
dassea.  The  heart  is  developed  from  the  middle,  or  vascular  layer  of 
the  germinal  membrane  \  and  although  involuntary  in  its  action,  is 

ovculu-  fibre  of  snimsl  life,  awording  to  Mr.  Bon- 
c.  A  muamlar  fibre  of  sniuial  life,  Bimilv  to  A,  tut  itlott:  highly  msenifled- 

D.  A  DUHCular  fibre  cf  organic  life  from  the  urinuy  bladder,  magnified  60D 
cimei,  linear  measure.    Two  of  lie  nuclei  art  seen. 

E.  A  muKular  fibre  at  orguiic  life,  from  the  itomaeh,  magnified  6m  times. 
The  diameter  of  this  snd  of  the  preceding  fibre,  midws;  between  the  nuclei. 


MUSCLES   OF   THB   HEAD   AND   NECK.  lb'5 

composed  of  ultimate  fibres  having  the  transverse  striae  of  the  muscle 
6f  animal  life. 

The  muscles  may  be  arranged  in  conformity  with  the  general  divi- 
sion of  the  body  into, — 1.  Those  of  the  head  and  neck.  2.  Those  of 
the  trunk.  3.  Those  of  the  upper  extremity.  4.  Those  of  the  lower 
extremity. 

MUSCLES  OF  THE  HEAD  AND  NECK. 

The  muscles  of  the  head  and  neck  admit  of  a  subdivision  into  those 
of  the  head  and  face,  and  those  of  the  neck. 

Muscles  of  the  Head  and  Face. — These  muscles  may  be  divided 
into  groups  corresponding  with  the  natural  regions  of  the  head  and 
fece  ;  the  groups  are  eight  in  number,  viz. — 

1.  Cranial  group.  5.  Superior  labial  group. 

2.  Orbital  group.  6.  Inferior  labial  group. 

3.  Ocular  group.  7.  Maxillary  group. 

4.  Nasal  group.  8.  Auricular  group. 

The  muscles  of  each  of  these  groups  may  be  thus  arranged — 

1 .  Cranial  group*  Levator  labii  superioris  proprius, 
Occipitofrontalis.  Levator  anguli  oris, 

2.  OMal  group,  Zygomaticus  major, 

.      ^    /^  Zygomaticus  mmor, 

Orbiculans  palpebrarum,  Depressor  labii  superioris  alaeque 

Corrugator  supercilii,  joasi. 

Tensor  tarsi. 

6.     Inferior  labial  group, 

3.  Ocular  group, 

J       .         T    ,  (Orbicularis  oris),* 

Levator  palpebrae,  f.  ,,...'],.. 

f^^t^        ,  Depressor  labii  mfenons. 

Rectus  supenor,  t.  ^  r     • 

T>    X      .  r  .     '  Depressor  aninili  ons. 

Rectus  infenor.  ^J^^^  labii  inferiotis. 
Rectus  mtemus. 

Rectus  extemus,  »,    .^     .., 

Obliquus  superior,  ^-  Mcmllary  grmp. 

Obliquus  inferior.  Masseter, 

A     xr     7  Temporalis, 

4.  Nasal  group,  t»      •     x 

,  ^    /  Buccmator, 

Pyramidalis  nasi,  Pterygoideus  extemus, 

Compressor  nasi,  Pterygoideus  intemus. 

Dilatator  naris. 

5.  Superior  labial  group,  8-  Auricular  group, 

(Orbicularis  oris),  Attollens  aurem. 

Levator  labii  superioris  alaeque.   Attrahens  aurem, 
nasi,  Retrahens  aurem. 

*  The  orbicularis  oris,  from  encircling  the  mouth,  belongs  necessarily  to 
both  tiie  superior  and  inferior  labial  regions ;  it  is  therefore  enclosed  within 
parentheses  m  both. 


£>^»r<ii..— The  oair^to-rr^imli^  B  to  be  diwcwd  bj  nakiDg  > 
Im^nadinl  iocuion  akioE  ikc  nnci  of  tk  bnd.  fnm  the  tnbenk 
«  ibr  otopal  bone  to  tbe  not  irf  the  ddm  ;  and  ■  KOiid  inriMM 
•la^  Ike  btrbrad  ud  uoud  the  ^de  if  the  be^  to  join  the  two 
citRmitin  of  the  pncedhM.  Dnecl  the  integDmnil  tsi  np«fidal 
bxa  anfnUj  OBliraidi.  befiinning  at  the  uterkv  lugle  of  the  ftip, 
when  the  miuciilai  fitves   t~   ' 


t  thltkcM.  and  t 


rnnumuu  nHi.  S  The  comprEsur  Dui  7,  The  orbi 
in  e  and  V  ii  Ihe  Ubii]  portion  of  the  miucle.  9-  ISf  le< 
»  10  and  II.     10.  The  ppiniBlinii  minor.     U,  The  ijf 


aQ.  The  anterior  belly  of  the  diguIncuB  muKle; 
irouffh  it!  aponeurotic  pulley.  39.  The  atylo-hjoid 
rior  belly  of  the  diputrifui.  S4.  The  mylo-hyOL- 
cr  part  of  the  itemo.ijiaiitnid.    sO.  The  up|ier  pan 
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This  dissection  requires  care  ;  for  the  muscle  is  very  thin,  and  without 
attention  would  be  raised  with  the  integument.  There  is  no  deep 
£Ei8cia  on  the  &ce  and  head,  nor  is  it  required  ;  for  here  the  muscles  are 
closely  applied  against  the  bones  upon  which  they  depend  for  support, 
whilst  in  the  extremities  the  support  is  derived  from  the  dense  layer 
of  feiscia  by  which  they  are  invested,  and  which  forms  for  each  a  dis- 
tinct sheath. 

The  OcciPiTO-FRONTALis  is  a  broad  musculo-aponeurotic  layer, 
which  covers  the  whole  of  the  side  of  the  vertex  of  the  skull^  from  the 
occiput  to  the  eyebrow.  It  arises  by  tendinous  fibres  from  the  outer 
two-thirds  of  the  superior  curved  line  of  the  occipital,  and  from  the 
mastoid  portion  of  the  temporal  bone-  Its  insertion  takes  place  by 
means  of  the  blending  of  the  fibres  of  its  anterior  portion  with  those 
of  the  orbicularis  palpebrarum,  corrugator  supercilii,  levator  labii  supe- 
rioris  alaeque  nasi,  and  pyramidalis  nasi.  The  muscle  is  fleshy  in 
frx)nt  over  the  frontal  bone  and  behind  over  the  occipital,  the  two  por- 
tions being  connected  by  a  broad  aponeurosis.  The  two  nmscles 
together  with  their  aponeurosis  cover  the  whole  of  the  vertex  of  the 
skull,  hence  their  designation  galea  capitis ;  they  are  loosely  adherent 
to  the  pericranium,  but  very  closely  to  the  integument,  particularly 
over  the  forehead. 

Relations, — This  muscle  is  in  relation  by  its  external  surface  from 
before  backwards,  with  the  frontal  and  supra-orbital  vessels,  the 
supra-orbital  and  facial  nerve,  the  temporal  vessels  and  nerve,  the 
occipital  vessels  and  nerves,  and  with  the  integument,  to  which  it 
is  very  closely  adherent.  Its  under  surface  is  attached  to  the  peri- 
cranium by  a  loose  areolar  tissue  which  admits  of  considerable  move- 
ment. 

Action, — To  raise  the  eyebrows,  thereby  throwing  the  integument 
of  the  forehead  into  transverse  wrinkles.  Some  persons  have  the 
power  of  moving  the  entire  scalp  upon  the  pericranium  by  means  of 
these  muscles. 

2.  Orbital  group, — Orbicularis  palpebrarum, 

Corrugator  supercilii, 
Tensor  tarsi. 

Dissection, — The  dissection  of  the  face  is  to  be  effected  by  con- 
tinuing the  longitudinal  incision  of  the  vertex  of  the  previous  dissec- 
tion onwards  to  the  tip  of  the  nose,  and  thence  downwards  to  the 
maigin  of  the  upper  lip  ;  then  carry  an  incision  along  the  margin  of 
the  lip  to  the  angle  of  the  mouth,  and  transversely  across  the  face  to  the 
angle  of  the  lower  jaw.  Lastly,  divide  the  integument  in  front  of  the 
external  ear  upwards  to  the  transverse  incision  which  was  made  for 
exposing  the  occipitofrontalis.  Dissect  the  integument  and  superfi- 
ci(d  £Et8cia  carefully  from  the  whole  of  the  region  included  by  these 
incisions,  and  the  present  with  the  two  following  groups  of  muscles 
will  be  brought  into  view. 

The  Orbicularis  Palpebrarum  is  a  sphincter  muscle,  surround- 


1.  CVobhJ  ^™ap-— Occipito-frontaliB. 

Diisrclim The  oocipito-fionlalis  is  lo  be  disBected  by  making  a 

loDgitudinal  incision  along  the  vettei  of  the  head,  from  the  tubercle 
oo  the  occipital  bone  to  the  root  of  the  noBe  ;  and  a  second  incision 
along  the  forehead  and  aronnd  the  Mde  of  the  head,  to  join  the  two 
extremities  of  the  preceding.  DiEsect  the  inlegnment  and  euperficial 
&Kia  carefull;  outwaids,  beginning  at  the  anterior  angle  of  the  flap, 
where  the  mnacnlai'  fibres   are  thickest,  and  remove  it  altogether. 

PIg.ti.' 


I .  The  frontal  portjon  of  the  OfripttO' 


^pebramm,  which  conceara  ih(  conugalor  •upereilit 

The  pyttmidalii  nui.    6.  The  compirnoi  nui     7.  Tl 

The  levator  labii  lupcriorit  uleeiiue  nui ;  the  sAjoininit  fucicului  helween 

numben  9  aod  g  is  ihe  Uhial  portion  of  Uie  muscle.     9-  The  levator  lahii  Bupe- 

riorii  propriua ;  the  lowtrput  ot  Ihe  levator  angull  o[i)  ii  Been  bcIWRn  Ihe 

muscles  10  and  II.    to.  The  If ^roplicua  minor-    It.  The  s^gomaticus major. 

leialot  lahii  inferioria.  li.  The  lupertcial  poilion  of  the  maMCIer.  16.  Ita 
deep  portion.  17.  The  Utiahena  aureni.  19.  The  buecinatDr.  ip.  The  Btlnl- 
leu  aurem.    20.  The  temporal  faaoia  which  coven  Ld  Ihe  temporal  muacle. 

the  tendoo  ia  uen  pauiitg  IhroUEh  it!  aponeurolic  pulle;.  33.  The  alflD-hvoid 
mutclo  pierced  hy  the  poateriot  bcUy  of  Ihe  digaatricua.  H.  The  mjlo-hyoi- 
deui  muscle.  3S.  The  upper  part  of  the  alemo-mastoii).  3S.  The  upper  part 
of  the  trapeiiua.    The  muacle  between  a  and  SB  ia  the  tpleniua. 
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This  dissection  requires  care  ;  for  the  muscle  is  very  thin,  and  without 
attention  would  he  raised  with  the  integument  There  is  no  deep 
£EMcia  on  the  (ace  and  head,  nor  is  it  required  ;  for  here  the  muscles  are 
closely  applied  against  the  bones  upon  which  they  depend  for  support, 
whilst  in  the  extremities  the  support  is  derived  from  the  dense  layer 
of  feiscia  by  which  they  are  invested,  and  which  forms  for  each  a  dis- 
tinct sheath. 

The  OcciPiTO- FRONTALIS  is  a  broad  musculo-aponeurotic  layer, 
which  covers  the  whole  of  the  side  of  the  vertex  of  the  skuU^  from  the 
occiput  to  the  eyebrow.  It  arises  by  tendinous  fibres  from  the  outer 
two-thirds  of  the  superior  curved  line  of  the  occipital,  and  from  the 
mastoid  portion  of  the  temporal  bone.  Its  insertion  takes  place  by 
means  of  the  blending  of  the  fibres  of  its  anterior  portion  with  those 
of  the  orbicularis  palpebrarum,  corrugator  supercilii,  levator  labii  supe- 
rioris  alaeque  nasi,  and  pyramidalis  nasi.  The  muscle  is  fleshy  in 
fix)nt  over  the  frontal  bone  and  behind  over  the  occipital,  the  two  por- 
tions being  connected  by  a  broad  aponeurosis.  The  two  muscles 
together  with  their  aponeurosis  cover  the  whole  of  the  vertex  of  the 
skull,  hence  their  designation  galea  capitis ;  they  are  loosely  adherent 
to  the  pericranium,  but  very  closely  to  the  integument,  particularly 
over  the  forehead. 

Relations. — This  muscle  is  in  relation  by  its  external  surface  from 
before  backwards,  with  the  frontal  and  supra-orbital  vessels,  the 
supra-orbital  and  facial  nerve,  the  temporal  vessels  and  nerve,  the 
occipital  vessels  and  nerves,  and  with  the  integument,  to  which  it 
is  very  closely  adherent.  Its  under  surface  is  attached  to  the  peri- 
cranium by  a  loose  areolar  tissue  which  admits  of  considerable  move* 
ment. 

Action, — To  raise  the  eyebrows,  thereby  throwing  the  integument 
of  the  forehead  into  transverse  wrinkles.  Some  persons  have  the 
power  of  moving  the  entire  scalp  upon  the  pericranium  by  means  of 
these  muscles. 

2.  Orbital  group, — Orbicularis  palpebrarum, 

Corrugator  supercilii. 
Tensor  tarsi. 

Dissection. — The  dissection  of  the  face  is  to  be  effected  by  con- 
tinuing the  longitudinal  incision  of  the  vertex  of  the  previous  dissec- 
tion onwards  to  the  tip  of  the  nose,  and  thence  downwards  to  the 
margin  of  the  upper  lip  ;  then  carry  an  incision  along  the  margin  of 
the  Up  to  the  angle  of  the  mouth,  and  transversely  across  the  face  to  the 
angle  of  the  lower  jaw.  Lastly,  divide  the  integument  in  front  of  the 
external  ear  upwards  to  the  transverse  incision  which  was  made  for 
exposing  the  occipito-frontalis.  Dissect  the  integument  and  superfi- 
cial fascia  carefrdly  from  the  whole  of  the  region  included  by  these 
incisions,  and  the  present  with  the  two  following  groups  of  muscles 
will  be  brought  into  view. 

The  Orbicularis  Palpebrarum  is  a  sphincter  muscle,  surround- 
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ing  the  orbit  and  eyelids.  It  arises  from  the  internal  angular  process 
of  the  frontal  bone,  from  the  nasal  process  of  the  superior  maxillary, 
and  from  a  short  tendon  (tendo  octdi)  which  extends  between  the 
nasal  process  of  the  superior  maxillary  bone,  and  the  inner  extremities 
of  the  tarsal  cartilages  of  the  eyelids.  The  fibres  encircle  the  orbit 
and  eyelids,  forming  a  broad  and  thin  muscular  plane,  which  is  inserted 
into  the  lower  border  of  the  tendo  oculi  and  into  the  nasal  process  of 
the  superior  maxillary  bone.  Upon  the  eyelids  the  fibres  are  thin 
and  pale,  and  possess  an  involuntary  action.  The  tendo  oculi,  in  ad- 
dition to  its  insertion  into  the  nasal  process  of  the  superior  maxillary 
bone,  sends  a  process  inwards  which  expands  over  the  lachrymal  sac, 
and  is  attached  to  the  ridge  of  the  lachrymal  bone  :  this  is  the  reflect- 
ed aponeurosis  of  the  tendo  oculi. 

Rdaiions. — By  its  super/icicU  surface  it  is  closely  adherent  to  the 
integument  from  which  it  is  separated  over  the  eyelids  by  a  loose 
areolar  tissue.  By  its  deep  surface  it  lies  in  contact  abome  with  the 
upper  border  of  the  orbit,  with  the  corrugator  supercilii  muscle,  and 
with  the  frontal  and  supra-orbital  vessels  and  supra-orbital  nerve  ; 
below^  with  the  lachrymal  sac,  with  the  origins  of  the  levator  labii 
superioris  alaeque  nasi,  levator  labii  superioris  proprius,  zygomaticus 
major  and  minor  muscles,  and  malar  bone  ;  and  extemaUy  with  the 
temporal  &scia.  Upon  the  eyelids  it  is  in  relation  with  the  broad 
tarsal  ligament  and  tarsal  cartilages,  and  by  its  upper  border  gives  at- 
tachme^t  to  the  occipito-frontalis  muscle. 

The  Corrugator  Supercilii  is  a  small  narrow  and  pointed 
muscle,  situated  inunediately  above  the  orbit  and  beneath  the  upper 
segment  of  the  orbicularis  palpebrarum  muscle.  It  arises  from  the 
inner  extremity  of  the  superciliary  ridge,  and  is  inserted  into  the  under 
surface  of  the  orbicularis  palpebrarum  at  a  point  corresponding  with 
the  middle  of  the  superciliary  arch. 

Relations, — By  its  superficial  surface,  with  the  pyramidalis  nasi, 
occipito-frontalis  and  orbicularis  palpebrarum  muscle  ;  and  by  its  deep 
surface,  with  the  supra-orbital  vessels  and  nerve. 

The  Tensor  Tarsi  (Homer's  *  muscle)  is  a  thin  plane  of  muscular 
fibres,  about  three  lines  in  breadth  and  six  in  length.  It  is  best  dis- 
sected by  separating  the  eyelids  from  the  eye,  and  turning  them  over 
the  nose  without  disturbing  the  tendo  oculi  ;  then  dissect  away  the 
small  fold  of  mucous  membrane  called  plica  semilunaris,  and  some 
loose  cellular  tissue  under  which  the  muscle  is  concealed.  It  arises 
from  the  orbital  surface  of  the  lachrymal  bone,  and  passing  across  the 
lachrymal  sac  divides  into  two  slips,  which  are  inserted  into  the 
lachrymal  canals  as  &r  as  the  puncta. 

Actions. — The  palpebral  portion  of  the  orbicularis  acts  involuntarily 
in  closing  the  lids,  and  from  the  greater  curve  of  the  upper  lid,  upon 
that  principally.    The  entire  muscle  acts  as  a  sphincter,  drawing  at 

*  W.  E.  Homer,  M.D.  Professor  of  Anatomy  in  the  University  of  Pennsyl- 
vania. The  notice  of  this  muscle  is  contained  in  a  work  published  in  Philadel- 
phia in  1827,  entitled  "  Lessons  in  Practical  Anatomy." 
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the  •ame  time,  b;  meaaa  of  its  oibsoub  attachment,  the  integument  and 
lidi  iDwarde  tawards  tbe  nose.  Tbe  comigHtores  aupeiciliarum  dn« 
the  eyebrows  downwarde  and  inwardHf  and  produce  the  vertical 
wrinkJes  of  the  forehead.  The  teraor  larti,  or  tachrjmal  muscle, 
diBwi  the  eitnmities  of  the  lachrymal  canalB  inwanls,  sa  as  to  place 
the  puDcta  in  the  bett  position  for  receiving  the  [eara.  It  aervea  alio 
to  keep  the  lids  in  relation  with  the  sui&ce  of  the  eye,  and  compreHe* 
the  litdirjiiud  sac.  Dr.  Homer  is  acquainted  with  two  penons  who 
have  the  Toluntary  power  of  drawing  the  lida  inwoida  by  these 
miuclea  u  as  to  buiy  the  puncta  in  the  angle  of  the  eye. 

3.  Ocular  groap.  — Levator  palpebr^, 
Heclua  luperior. 
Rectus  inferior. 
Rectus  inlernue. 


open  the  orbit  (the  calnriam  and  brain  having 
been  removed)  the  frontal  bone  must  be  aawn  through  at  the  inner 
eitremi^  of  the  orbital  ridge  ;  and,  eilemally,  at  its  outer  extremity. 
Tbe  roof  of  the  orbit  may  then  be  comminuted  by  a  few  light  blow* 
with  the  hammer  ;  a  process  easily  accomplished,  on  account  of  the 


oTihi 


The  muKlCfl  of  the  eyebhil ;  the  view  is  tAken  icom 


n  bn^ea  off. 


id  by  the  optie  nerve.  II.  Fvt  of  the  ttxe 
dfl  of  origin-  13.  The  cxtKmitj  of  the  piteni 
rmediBte  portiDD  of  the  muKle  faanDg  beea  rei 


the  four  » 


of  the  piteinai  rectna  at  its  in 

r iring  been  reniowd.    13.  Thi 

4.  The  tunica  lUhuginea,  formed  hy  the  expuuioD  of  the  t«] 
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thinness  of  the  orbital  plate  of  the  frontal  bone  and  lesser  wing  of  the 
sphenoid.  The  superciliary  portion  of  the  orbit  may  now  be  driven 
forwards  by  a  smart  blow,  and  the  external  angular  process  and  ex- 
ternal wall  of  the  orbit  outwards  in  the  same  manner ;  the  broken 
fragments  of  the  roof  of  the  orbit  should  then  be  remoyed.  By  this 
means  the  periosteum  will  be  exposed  unbroken  and  undisturbed. 
Remove  the  periosteum  from  the  whole  of  the  upper  surface  of  the 
exposed  orbit,  and  examine  the  parts  beneath. 

The  Levator  Palpebra  is  a  long,  thin,  and  triangular  muscle  ; 
situated  in  the  upper  part  of  the  orbit  on  the  middle  line  ;  it  arises 
from  the  upper  margin  of  the  optic  foramen,  and  from  the  fibrous 
sheath  of  the  optic  nerve,  and  is  inserted  into  the  upper  border  of  the 
superior  tarsal  cartilage. 

Relations. — By  its  upper  surface  with  the  fourth  nerve,  the  supra- 
orbital nerve  and  artery,  the  periosteum  of  the  orbit,  and  in  front  with 
the  inner  surface  of  the  broad  tarsal  ligament.  By  its  under  surface 
it  rests  upon  the  superior  rectus  muscle,  and  the  globe  of  the  eye  ;  it 
receives  its  nerve  and  artery  by  this  aspect,  and  in  front  is  covered 
for  a  short  distance  by  the  conjunctiva. 

The  Rectus  Superior  (attollens)  arises  from  the  upper  margin  of 
the  optic  foramen,  and  from  the  fibrous  sheath  of  the  optic  nerve,  and 
is  inserted  into  the  upper  surface  of  the  globe  of  the  eye  at  a  point 
somewhat  more  than  three  lines  from  the  margin  of  the  cornea. 

Relations. — By  its  upper  surface  vnth  the  levator  palpebrae  muscle  ; 
by  the  under  surface  with  the  optic  nerve,  the  ophthalmic  artery  and 
nasal  nerve,  from  which  it  is  separated  by  a  layer  of  fascia  and  by 
the  adipose  tissue  of  the  orbit,  and  in  front  with  the  globe  of  the  eye, 
the  tendon  of  the  superior  oblique  muscle  being  interposed. 

The  Rectus  Inferior  (depressor)  arises  from  the  inferior  margin 
of  the  optic  foramen  by  a  tendon  (ligament  of  Zinn)  which  is  common 
to  it,  the  internal  and  the  external  rectus,  and  from  the  fibrous  sheath 
of  the  optic  nerve  ;  it  is  inserted  into  the  inferior  surface  of  the  globe 
of  the  eye  at  a  little  more  than  two  lines  from  the  margin  of  the 
cornea. 

Relations. — By  its  upper  surface  with  the  optic  nerve,  the  inferior 
oblique  branch  of  the  third  nerve,  the  adipose  tissue  of  the  orbit,  and 
the  under  surface  of  the  globe  of  the  eye.  By  its  under  surface  with 
the  periosteum  of  the  floor  of  the  orbit,  and  with  the  inferior  oblique 
muscle. 

The  Rectus  Intern  us  (adductor),  the  thickest  and  shortest  of 
the  straight  muscles,  arises  from  the  common  tendon,  and  from  the 
fibrous  sheath  of  the  optic  nerve  ;  and  is  inserted  into  the  inner  suiv 
face  of  the  globe  of  the  eye  at  two  lines  from  the  margin  of  the 
cornea. 

Relations. — By  its  iniemal  surface  vnth  the  optic  nerve,  the  adipose 
tissue  of  the  orbit  and  the  eyeball.  By  its  outer  surfaxx,  with  the  pe- 
riosteum of  the  orbit ;  and  by  its  upper  border  with  the  anterior  and 
posterior  ethmoidal  vessels,  the  nasal  and  suprartrochlear  nerve. 
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The  Rectus  Extern  us  (abductor),  the  longest  of  the  straight 
muscles,  arises  by  two  distinct  heads,  one  from  the  common  tendon, 
the  other  with  the  origin  of  the  superior  rectus  from  the  mai^  of 
the  optic  foramen  ;  the  nasal,  third  and  sixth  nerves  passing  between 
its  h^s.  It  is  inserted  into  the  outer  surface  of  the  globe  of  the  eye 
at  a  little  more  than  two  lines  from  the  margin  of  the  cornea. 

Relations. — By  its  internal  surface  with  the  third,  the  nasal,  the 
sixth,  and  the  optic  nerve,  the  ciliary  ganglion  and  nerves,  the  oph- 
thalmic artery  and  vein,  the  adipose  tissue  of  the  orbit,  the  inferior 
oblique  muscle,  and  the  eyeball.  By  its  external  surface  with  the  pe- 
riosteum of  the  orbit  •;  and  by  the  upper  border  with  the  lachr3rmal 
vessels  and  nerve  and  the  lachrymal  gland. 

The  recti  muscles  present  several  characters  which  are  common  to 
all ;  thus,  they  are  thin,  have  each  the  form  of  an  isosceles  triangle, 
bear  the  same  relation  to  the  globe  of  the  eye,  and  are  inserted  in  a 
similar  manner  into  the  sclerotica,  at  about  two  lines  from  the  circum- 
ference of  the  cornea.  The  points  of  diflference  relate  to  thickness  and 
length  ;  the  internal  rectus  is  the  thickest  and  shortest,  the  external 
rectus  the  longest  of  the  four,  and  the  superior  rectus  the  most  thin. 
The  insertion  of  the  four  recti  muscles  into  the  globe  of  the  eye  forms 
a  tendinous  expansion,  which  is  continued  as  far  as  the  margin  of  the 
cornea,  and  is  called  the  tunica  albuginea. 

The  Obliquus  Superior  (trochlearis)  is  a  fusiform  muscle  arising 
from  the  margin  of  the  optic  foramen,  and  from  the  fibrous  sheath  of 
the  optic  nerve  ;  it  passes  forwards  to  the  pulley  beneath  the  internal 
angular  process  of  the  frontal  bone  ;  its  tendon  is  then  reflected  be- 
neath the  superior  rectus  muscle,  to  the  outer  and  posterior  part  of  the 
globe  of  the  eye,  where  it  is  inserted  into  the  sclerotic  coat,  near  the 
entrance  of  the  optic  nerve.  The  tendon  is  surrounded  by  a  synovial 
membrane,  while  passing  through  the  cartilaginous  pulley. 

ReUxtUms, — By  its  superior  surface  with  the  fourth  nerve,  the  supra- 
trochlear nerve,  and  with  the  periosteum  of  the  orbit.     By  the  in- 
ferior surface  with  the  adipose  tissue  of  the  orbit,  the  upper  border  of 
the  internal  rectus  and  the  vessels  and  nerves  in  relation  with  that 
border. 

The  Obliquus  Inferior,  a  thin  and  narrow  muscle,  arises  from 
the  inner  margin  of  the  superior  maxillary  bone,  immediately  external 
to  the  lachrymal  groove,  and  passes  beneath  the  inferior  rectus,  to  be 
inserted  into  the  outer  and  posterior  part  of  the  eyeball,  at  about  two 
lines  from  the  entrance  of  the  optic  nerve. 

ReUxtions. — By  its  superior  surface  with  the  inferior  rectus  muscle 
and  with  the  eyeball ;  and  by  the  inferior  surface  with  the  perio&- 
temn  of  the  floor  of  the  orbit,  and  the  external  rectus  muscle. 

According,  to  Mr.  Ferrall*  the  muscles  of  the  orbit  are  separated 
from  the  globe  of  the  eyeball  and  from  the  structures  immediately 
surrounding  the  optic  nerve,  by  a  distinct  fascia,  which  is  continuous 

*  In  a  paper  read  before  the  Royal  Society,  on  the  10th  of  June,  1841. 
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with  the  broad  tarsal  ligament  and  with  the  tarsal  cartilages.  This 
&8cia  the  author  terms,  the  tunica  vaginalis  oculi,*  it  is  pierced  ante- 
riorly for  the  passage  of  the  six  orbital  muscles,  by  six  openings 
through  which  the  tendons  of  the  muscles  play  as  through  pulleys. 
The  use  assigned  to  it  by  Mr.  Ferrall  is  to  protect  the  eyeball  from 
the  pressure  of  its  muscles  during  their  action.  By  means  of  this 
structure  the  recti  muscles  are  enabled  to  impress  a  rotatory  movement 
upon  the  eyeball  ;  and  in  animals  provided  with  a  retractor  muscle, 
they  also  act  as  antagonists  to  its  action. 

Actions. — The  levator  palpebrae  raises  the  upper  eyelid.  The  four 
recti,  acting  singly,  pull  the  eyeball  in  the  four  directions  ;  upwards, 
downwards,  inwards,  and  outwards.  Acting  by  pairs,  they  carry  the 
eyeball  in  the  diagonal  of  these  directions,  viz.  upwards  and  inwards, 
upwards  and  outwards,  downwards  and  inwards,  or  downwards  and 
outwards.  Acting  all  together,  they  directly  retract  the  globe  within 
the  orbit  The  superior  oblique  muscle,  acting  alone,  rolls  the  globe 
inwards  and  forwards,  and  carries  the  pupil  outwards  and  downwards 
to  the  lower  and  outer  angle  of  the  orbit.  The  inferior  oblique,  actr 
ing  alone,  rolls  the  globe  outwards  and  backwards,  and  carries  the 
pupil  outwards  and  upwards  to  the  upper  and  outer  angle  of  the  eye. 
Both  muscles  acting  together,  draw  the  eyeball  forwards,  and  give  the 
pupil  that  slight  degree  of  eversion  which  enables  it  to  admit  the 
largest  field  of  vision. 

4.  Nasal  Group. — Pyramidalis  nasi. 

Compressor  nasi, 
Dilatator  naris. 

The  Pyramidalis  Nasi  is  a  small  pyramidal  slip  of  muscular 
fibres  sent  downwards  upon  the  bridge  of  the  nose  by  the  occipito- 
fron talis.  It  is  inserted  into  the  tendinous  expansion  of  the  compres- 
sores  nasi. 

Relations* — By  its  upper  surface  with  the  integument  ;  by  its  under 
surface  with  the  periosteum  of  the  frontal  and  nasal  bone.  Its  outer 
border  corresponds  with  the  edge  of  the  orbicularis  palpebrarum,  and 
its  inner  border  with  its  fellow,  from  which  it  is  separated  by  a  slight 
interval. 

The  Compressor  Nasi  is  a  thin  and  triangular  muscle  ;  it  arises 
by  its  apex  from  the  canine  fossa  of  the  superior  maxillary  bone,  and 
spreads  out  upon  the  side  of  the  nose  into  a  thin  tendinous  ex- 
pansion, which  is  continuous  across  its  ridge  with  the  muscle  of  the 
opposite  side. 

Relations. — By  its  superficial  surface  with  the  levator  labii  supe- 
rioris  proprius,  the  levator  labii  superioris  alaeque  nasi,  and  the  inte- 
gument ;  by  its  deep  surface  with  the  superior  maxillaiy  and  nasal 
bone,  and  with  the  alar  and  lateral  cartilages  of  the  nose. 

*  This  fascia  was  first  described  by  Mr.  Dalrymple  in  his  work  on  the  "  Ana- 
tomy of  the  Human  Eye."  1834. 
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The  Dilatator  Naris  is  a  thin  and  indistinct  muscular  apparatus 
expanded  upon  the  ala  of  the  nostril,  and  consisting  of  an  anterior  and 
a  posterior  slip.  The  anterior  slip  (levator  proprius  alae  nasi  anterior) 
extends  between  the  lateral  and  alar  cartilage  at  about  midway  be- 
tween the  tip  and  the  attached  margin  of  the  nose.  The  posterior 
slip  (levator  proprius  alae  nasi  posterior)  is  attached  above  to  the 
maigin  of  the  nasal  process  of  the  superior  maxillary  bone,  and  below 
to  the  small  cartilages  of  the  ala  nasi.  These  muscles  are  difficult  of 
dissection  from  the  close  adherence  of  the  integument  to  the  nasal  car- 
tilages. 

Actions. — The  pyramidalis  nasi,  as  a  point  of  attachment  of  the 
occipito-frontalis,  assists  that  muscle  in  its  action  :  it  also  draws  down 
the  inner  angle  of  the  eyebrow,  and  by  its  insertion  fixes  the  aponeu- 
rosis of  the  compressores  nasi.  The  compressores  nasi  appear  to  act  in 
expanding  rather  than  in  compressing  the  nares  ;  hence  probably  the 
compressed  state  of  the  nares  from  paralysis  of  these  muscles  in  the 
last  moments  of  life,  or  in  compression  of  the  brain.  The  use  of  the 
dilatator  naris  is  expressed  in  its  name. 

5.  Superior  Labial  Group.  — Orbicularis  oris. 

Levator  labii  superioris  alaeque  nasi, 

Levator  labii  superioris  proprius, 

Levator  anguli  oris, 

Zygomaticus  major, 

Zygomaticus  minor. 

Depressor  labii  superioris  alaeque  nasi. 

The  Orbicularis  Oris  is  a  sphincter  muscle,  completely  surround- 
ing the  mouth,  and  possessing  consequently  neither  origin  nor  inser- 
tion. It  is  composed  of  two  thick  semicircular  planes  of  fibres,  which 
embrace  the  rima  of  the  mouth,  and  interlace  at  their  extremities, 
where  they  are  continuous  with  the  fibres  of  the  buccinator,  and  of 
the  other  muscles  connected  with  the  angle  of  the  mouth.  The  upper 
segment  is  attached  by  means  of  a  small  muscular  fasciculus  (naso- 
labialis)  to  the  columna  of  the  nose  ;  and  other  &sciculi  connected 
with  both  segments  and  attached  to  the  maxillary  bones  are  termed 
**  accessorii.'* 

Rdatiuns. — By  its  superficial  surface  with  the  integument  of  the 
lips  with  which  it  is  closely  connected.  By  its  deep  surface  with  the 
mucous  membrane  of  the  mouth,  the  labial  glands  and  coronary  arteries 
being  interposed.  By  its  circumference  with  the  numerous  muscles 
which  move  the  lips,  and  by  the  inner  border  with  the  mucous  mem- 
brane of  the  rima  of  the  mouth. 

The  Levator  Labu  Superioris  Alaque  Nasi  is  a  thin  trian- 
gular muscle  ;  it  arises  from  the  upper  part  of  the  nasal  process  of  the 
superior  maxillary  bone  ;  and,  becoming  broader  as  it  descends,  is  m- 
aeried  by  two  distinct  portions  into  the  ala  of  the  nose  and  upper  lip. 

JtdaHons* — By  its  superficial  surface  with  a  part  of  the  orbicolaris 
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palpebrarum  muscle,  the  fiu;ial  artery,  and  the  integument.  By  its 
deep  suffojce  with  the  superior  maxillary  bone,  compressor  nasi,  alar 
cartilage,  and  with  a  muscular  fasciculus  attached  only  to  the  bone, 
and  thence  called  musculus  anomalus. 

The  Levator  Labu  Superioris  Proprius  is  a  thin  quadrilateral 
muscle :  it  arises  from  the  lower  border  of  the  orbit,  and  passing  ob- 
liquely downwards  and  inwards,  is  inserted  into  the  integument  of  the 
upper  lip  ;  its  deep  fibres  being  blended  with  those  of  the  orbicularis. 

Relations. — By  its  superficial  surface  with  the  lower  segment  of  the 
orbicularis  palpebrarum,  with  the  facial  artery,  and  with  the  integu- 
ment. By  its  deep  surface  with  the  origins  of  the  compressor  nasi  and 
levator  anguli  oris  muscle,  and  with  the  in&a-orbital  artery  and  nerve. 

The  Lbvator  Anguli  Oris  arises  from  the  canine  fossa  of  the 
superior  maxillary  bone,  and  passes  outwards  to  be  inserted  into  the 
angle  of  the  mouth,  intermingling  its  fibres  with  those  of  the  orbicu- 
laris, zygomatici,  and  depressor  anguli  oris. 

Relations, — By  its  superficial  surface  with  the  levator  labii  supe- 
rioris proprius,  the  branches  of  the  infra-orbital  artery  and  nerve,  and 
inferiorly  with  the  integument.  By  its  deep  surface  with  the  superior 
maxillaiy  bone  and  buccinator  muscle. 

The  Zygomatic  muscles  are  two  slender  fasciculi  of  fibres  which 
arise  from  the  malar  bone,  and  are  inserted  into  the  angle  of  the  mouth, 
where  they  are  continuous  with  the  other  muscles  attached  to  this 
part.  The  zygomaticus  minor  is  situated  in  front  of  the  major,  and  is 
continuous  at  its  insertion  with  the  levator  labii  superioris  proprius  ; 
it  is  not  unfrequently  wanting. 

Relations. — The  zygomaiicus  mo/or  muscle  is  in  relation  by  its  super- 
fijdal  surface  with  the  lower  segment  of  the  orbicularis  palpebrarum 
above,  and  the  fat  of  the  cheek  and  integument  for  the  rest  of  its  ex- 
tent. By  its  deep  surface  with  the  malar  bone,  the  masseter,  and  buc- 
cinator muscle,  and  the  facial  vessels.  The  zygomaticus  minor  being 
in  front  of  the  major,  has  no  relation  with  the  masseter  muscle,  while 
inferiorly  it  rests  upon  the  levator  anguli  oris. 

The  Depressor  Labu  Superioris  Al^que  Nasi  (myrtiformis) 
is  seen  by  drawing  upwards  the  upper  lip,  and  raising  the  mucous 
membrane.  It  is  a  small  oval  slip  of  muscle,  situated  on  each  side  of 
the  frsnum,  arising  from  the  incisive  fossa,  and  passing  upwards  to  be 
inserted  into  the  upper  lip  and  into  the  ala  and  columna  of  the  nose. 
This  muscle  is  continuous  by  its  outer  border  with  the  edge  of  the 
compressor  nasi. 

Relations. — By  its  superficial  surface  with  the  mucous  membrane  of 
the  mouth,  the  orbicularis  oris  and  levator  labii  superioris  alaeque  nasi 
muscle  ;  and  by  its  deep  surface  with  the  superior  maxillary  bone. 

Actions. — The  orbicularis  oris  produces  the  direct  closure  of  the  lips 
by  means  of  its  continuity  at  the  angles  of  the  mouth,  with  the  fibres 
of  the  buccinator.  When  acting  singly  in  the  forcible  closure  of  the 
mouth,  the  integument  is  thrown  into  wrinkles  in  consequence  of  its 
firm  connection  with  the  surface  of  the  muscle.     The  levator  labii 
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superioris  alaeque  nasi  lifts  the  upper  lip  with  the  ala  of  the  nose,  and 
expands  the  opening  of  the  nares.  The  depressor  labii  superioris 
alaeque  nasi  is  the  antagonist  to  this  muscle,  drawing  the  upper  lip  and 
ala  of  the  nose  downwards,  and  contracting  the  opening  of  the  nares. 
The  levator  labii  superioris  proprius  is  the  proper  elevator  of  the  upper 
lip  ;  acting  singly,  it  draws  the  lip  a  little  to  one  side.  The  levator 
anguli  oris  lifts  the  angle  of  the  mouth  and  draws  it  inwards,  while 
the  zygomatic  pull  it  upwards  and  outwards,  as  in  laughing. 

6.  Inferior  Labial  Group. — Depressor  labii  inferioris. 

Depressor  anguli  oris. 
Levator  labii  inferioris. 

Dissection. — To  dissect  the  inferior  labial  region  continue  the 
vertical  section  from  the  margin  of  the  lower  lip  to  the  point  of  the 
chin.  Then  carry  an  incision  along  the  margin  of  the  lower  jaw  to  its 
angle.  Dissect  off  the  integument  and  superficial  fascia  from  the 
whole  of  this  surfsice,  and  the  muscles  of  the  inferior  labial  region  will 
be  exposed. 

The  Depressor  labii  inferioris  (quadratus  menti)  arises  from 
the  oblique  line  by  the  side  of  the  symphysis  of  the  lower  jaw,  and 
passing  upwards  and  inwards  is  inserted  into  the  orbicularis  muscle 
and  integument  of  the  lower  lip. 

Relations,' — By  its  superficial  surface  with  the  platysma  myoides, 
part  of  the  depressor  anguli  oris,  and  with  the  integument  of  the  chin 
with  which  it  is  closely  connected.  By  the  deep  surface  with  the  le- 
vator labii  inferioris,  the  labial  glands  and  mucous  membrane  of  the 
lower  lip,  and  with  the  mental  nerve  and  artery. 

The  Depressor  anguli  oris  (triangularis  oris)  is  a  triangular 
plane  of  muscle  arising  by  a  broad  base  from  the  external  oblique 
ridge  of  the  lower  jaw,  and  inserted  by  its  apex  into  the  angle  of  the 
mouth,  where  it  is  continuous  with  the  levator  anguli  oris  and  zygo- 
maticus  major. 

Relations. — By  its  superficial  surface  with  the  integument ;  and  by 
its  deep  surface  with  the  depressor  labii  inferioris,  the  buccinator  and 
the  branches  of  the  mental  nerve  and  artery. 

The  Levator  labu  inferioris  (levator  menti)  is  a  small  conical 
slip  of  muscle  arising  from  the  incisive  fossa  of  the  lower  jaw,  and  in- 
serted  into  the  integument  of  the  chin.  It  is  in  relation  with 
the  mucous  membrane  of  the  mouth,  with  its  fellow,  and  with  the  de- 
pressor labii  inferioris. 

Actions, — ^The  depressor  labii  inferioris  draws  the  lower  lip  directly 
downwards,  and  at  the  same  time  a  little  outwards.  The  depressor 
anguli  oris,  from  the  radiate  direction  of  its  fibres,  will  pull  the  angle 
of  the  mouth  either  downwards  and  inwards,  or  downwards  and  out- 
wards, and  be  expressive  of  grief ;  or  acting  with  the  levator  anguli 
oris  and  zygomaticus  major,  it  will  draw  the  angle  of  the  mouth 
directly  backwards.  The  levator  labii  inferioris  raises  and  protrudes 
the  integument  of  the  chin. 
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7.  MaonUary  group. — Masseter, 

Temporalis, 
Buccinator, 

Pterygoideus  eztemus, 
Pterygoideus  intemus. 

Dissection' — The  masseter  has  been  already  exposed  by  the  pre- 
ceding dissection. 

The  Masseter  (fAaffffiofAou^  to  chew,)  is  a  short,  thick  and  some- 
times quadrilateral  muscle,  composed  of  two  planes  of  fibres,  super- 
ficial and  deep.  The  superficial  layer  arises  by  a  strong  aponeurosis 
from  the  tuberosity  of  the  superior  maxillary  bone,  the  lower  border 
of  the  malar  bone  and  zygoma,  and  passes  backwards  to  be  inserted 
into  the  ramus  and  angle  of  the  inferior  maxilla.  The  deep  layer 
arises  from  the  posterior  part  of  the  zygoma,  and  passes  forwards,  to 
be  inserted  into  the  upper  half  of  the  ramus.  This  muscle  is  tendinous 
and  muscular  in  its  structure. 

Relations. — By  its  external  surface  with  the  zygomaticus  major  and 
risorius  Santorini  muscle,  the  parotid  gland  and  Stenon^s  duct,  the 
transverse  ^Eicial  artery,  the  pes  anserinus  and  the  integument.  By 
its  internal  surfause  with  the  temporal  muscle,  the  buccinator,  from 
which  it  is  separated  by  a  mass  of  &,t,  and  with  the  ramus  of  the 
lower  jaw.  By  its  posterior  border  with  the  parotid  gland  ;  and  by 
the  anterior  border  with  the  facial  artery  and  vein. 

Dissection. — Make  an  incision  along  the  upper  border  of  the 
zygoma,  for  the  purpose  of  separating  the  temporal  fascia  from  its 
attachment.  Then  saw  through  the  zygomatic  process  of  the  malar 
bone,  and  through  the  root  of  the  zygoma,  near  to  the  meatus  audi- 
torius.  Draw  down  the  zygoma,  and  with  it  the  origin  of  the  mas- 
seter, and  dissect  the  latter  muscle  away  from  the  ramus  and  angle 
of  the  inferior  maxilla.  Now  remove  the  temporal  fascia  from  the 
rest  of  its  attachment,  and  the  whole  of  the  temporal  muscle  will  be 
exposed. 

The  TEMPORAL  is  a  broad  and  radiating  muscle  occupying  a  consi- 
derable extent  of  the  side  of  the  head  and  filling  the  temporal  fossa. 
It  is  covered  in  by  a  very  dense  fascia  (temporal  fascia)  which  is 
attached  along  the  temporal  ridge  on  the  side  of  the  skull,  extending 
horn  the  external  angular  process  of  the  frontal  bone  to  the  mastoid 
portion  of  the  temporal ;  inferiorly,  it  is  connected  to  the  upper  border 
of  the  zygoma.  The  muscle  arises  by  tendinous  fibres  from  the  whole 
length  of  the  temporal  ridge,  and  by  muscular  fibres  from  the  temporal 
fascia  and  entire  sur&ce  of  the  temporal  fossa.  Its  fibres  converge  to 
a  strong  and  narrow  tendon,  which  is  inserted  into  the  apex  of  the 
coronoid  process,  and  for  some  way  down  upon  its  inner  surface. 

Relations. — By  its  ecctemal  surface  with  the  temporal  fascia,  which 
separates  it  from  the  attollens  and  attrahens  aurem  muscle,  the  tem- 
poral vessels  and  nerves  ;  and  with  the  zygoma  and  masseter.  By  its 
internal  surface  with  the  bones  forming  the  temporal  fossa,  the  exter- 
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nal  pterygoid  nmscle,  a  part  of  the  buccinator,  and  the  internal  maxil- 
lary artery  with  its  deep  temporal  branches. 

By  sawing  through  the  coronoid  process  near  to  its  base,  and  pull- 
ing it  upwards,  together  with  the  temporal  muscle,  which  may  be  dis- 
sected from  the  fossa,  we  obtain  a  view  of  the  entire  extent  of  the 
buccinator  and  x)f  the  external  pterygoid  muscle. 

The  Buccinator  {bucdna,  a  trumpet),  the  trumpeter*s  muscle,  arises 
from  the  alveolar  process  of  the  superior  maxillary  'and  from  the  ex- 
ternal oblique  line  of  the  inferior  maxillary  bone,  as  far  forward  as 
the  second  bicuspid  tooth,  and  from  the  pterygo-maxillary  ligament. 
This  ligament  is  the  raphe  of  union  between  the  buccinator  and  supe- 
rior constrictor  muscle,  and  is  attached  by  one  extremity  to  the  hamu- 
lar  process  of  the  internal  pterygoid  plate,  and  by  the  other  to  the 
extremity  of  the  molar  ridge.  The  fibres  of  the  muscle  converge  to- 
wards the  angle  of  the  mouth  where  they  cross  each  other,  the 
superior  being  continuous  with  the  inferior  segment  of  the  orbicularis 
oris,  and  the  inferior  with  the  superior  segment.  The  muscle  is  in- 
vested externally  by  a  thin  fascia. 

Relations. — By  its  external  surface^  posteriorly  with  a  large  and 
rounded  mass  of  &t,  which  separates  the  muscle  from  the  ramus  of 
the  lower  jaw,  the  temporal,  and  the  masseter ;  anteriorly  with  the 
risorius  Santorini,  the  zygomatici,  the  levator  anguli  oris,  and  the 
depressor  anguli  oris.  It  is  also  in  relation  with  a  part  of  Stenon^s 
duct  which  pierces  it  opposite  the  second  molar  tooth  of  the  upper 
jaw,  with  the  transverse  facial  artery,  the  branches  of  the  facial  and 
buccal  nerve,  and  the  facial  artery  and  vein.  By  its  internal  surfa4x 
with  the  buccal  glands  and  mucous  membrane  of  the  mouth. 

The  External  pterygoid  is  a  short  and  thick  muscle,  broader  at 
its  origin  than  at  its  insertion.  It  arises  by  two  heads,  one  from  the 
pterygoid  ridge  on  the  greater  ala  of  the  sphenoid  ;  the  other  from  the 
external  pterygoid  plate  and  tuberosity  of  the  palate  bone.  The  fibres 
pass  backwards  to  be  inserted  into  the  neck  of  the  lower  jaw  and  the 
interarticular  fibro-cartilage.  The  internal  maxillary  artery  frequently 
passes  between  the  two  heads  of  this  muscle. 

JRelaUons. — By  its  external  surface  with  the  ramus  of  the  lower  jaw, 
the  temporal  muscle,  and  the  internal  maxillary  artery  ;  by  its  internal 
surface  with  the  internal  pterygoid  muscle,  internal  lateral  ligament  of 
the  lower  jaw,  arteria  meningea  media,  and  inferior  maxillary  nerve  ; 
and  by  its  upper  border  with  the  muscular  branches  of  the  inferior 
maxillary  nerve  ;  the  internal  maxillary  artery  passes  between  the  two 
heads  of  this  muscle,  and  its  lower  origm  is  pierced  by  the  buccal  nerve. 

The  external  pterygoid  muscle  must  now  be  removed,  the  ramus  of 
the  lower  jaw  sawn  through  its  lower  third,  and  the  head  of  the  bone 
dislocated  from  its  socket  and  withdrawn,  for  the  purpose  of  seeing  the 
pterygoideus  intemus. 

The  Internal  pterygoid  is  a  thick  quadrangular  muscle.  It 
arises  from  the  pterygoid  fossa  and  descends  obliquely  backwards,  to 
be  inserted  into  the  ramus  and  angle  of  the  lower  jaw :  it  resembles 
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tlie  nuUMter  in  appennmce  and  diTection,  and  was  nanied  bj  Winalaw 
the  internal  masseler. 

Retatimt. — B7  ita  exUmai  lar/ace  with  the  external  pterygaid,  the 
inferior  maxiUar;  nene  and  its  branchea,  the  inlemai  maiillkiy  Brteiy 
and  branchea,  the  internal  lateral  ligament,  and  the  raraus  of  the  lower 
jaw.  By  its  internal  mrfaot  with  the  tenearpahiti,  superior  lonatrictor 
and  bgcia  of  the  pharynx,  and  by  its  poaterioi  bolder  with  the  parotid 


Adumt, — The  maxillary  maBcIes  are  the  active  agents  in  maetica- 
tlon,  Bsd  fDrm  an  BpparH.tiie  beautifully  fitted  for  that  oflice.  The 
boccinatAr  cinnimBcribea  the  (avitj  of  the  mouth,  and  with  the  aid  of 
the  tongue  keepi  the  food  under  the  inmiediate  preasure  of  the  teeth. 
By  mean*  of  it>  connection  with  the  Euperior  cosstrictor,  it  shartene 
the  cavity  of  the  pharynx,  from  before  backwards,  and  bei^omeB  an  im- 
portant auxiliary  in  deglutition.  The  temporal,  the  masseter,  and  the 
internal  pterygoid  are  the  bruising  muscles,  drawing  the  lower  jaw 
againat  the  upper  with  great  force.  The  two  latter  by  the  obliquity 
of  their  direcUot^  aaaiat  the  external  pterygoid  in  grinding  the  food  by 
canying  the  lower  jaw  forward  upon  the  upper  ;  the  jaw  being  brought 
back  again  by  the  deep  portion  of  the  masseter  and  posterior  tibres  of 
the  temporal  The  whole  of  these  muades.  acting  in  succession,  pro- 
duce a  rotatory  moTement  of  the  teeth  upon  each  other,  which,  with 
the  direct  action  of  the  lower  jaw  agunst  the  upper,  eSecIs  the  proper 
mastication  of  the  food. 

8.  Auriadar  OnnifL— AtloUena  aurem, 
Attmhens  aurem, 
Retnthens  aniem. 

*  Tbe  two  pterTB*^  muaclei.  The  ly^mKtic  arch  ind  the  greater  pan  of 
the  ramui  of  the  lower  jaw  bave  been  nMnond  in  order  to  bring  Iheae  miuclea 
into  view.  I.  Tbe  apheEicdd  origiD  of  (be  citertial  pteryEoid  muscle.  3.  Its 
plerygud  origio.    S.  Hut  intema]  ptcr^oLd  muade. 
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DissecHoiu — ^The  three  small  muscles  of  the  ear  may  be  exposed  by 
removing  a  square  of  integument  from  around  the  auricula.  This 
operation  must  be  performed  with  care,  otherwise  the  muscles, 
which  are  extremely  thin,  will  be  raised  with  the  superficial  fascia. 
They  are  best  dissected  by  commencing  with  their  tendons,  and  thence 
proceeding  in  the  course  of  their  radiating  fibres. 

The  Attollbns  aurbm  (superior  auris),  the  laigest  of  the  three,  is 
a  thin  triangular  plane  of  muscular  fibres  artsirtg  firom  the  edge  of  the 
aponeurosis  of  the  occipito- frontalis,  and  inserted  into  the  upper  part  of 
the  concha. 

It  is  in  relation  by  its  external  surfEice  with  the  integument,  and  by 
the  internal  with  the  temporal  aponeurosis. 

The  Attrahens  aurem  (anterior  auris),  also  triangular,  arises 
from  the  edge  of  the  aponeurosis  of  the  occipito-frontalis,  and  is  in- 
serted  into  the  anterior  part  of  the  helix,  covering  in  the  anterior  and 
posterior  temporal  arteries. 

It  is  in  relation  by  its  external  surface  with  the  integument ;  and 
by  the  internal  with  the  temporal  aponeurosis  and  with  the  temporal 
artery  and  veins. 

The  Rbtrahens  aurem  (posterior  auris),  arises  by  three  or  four 
muscular  slips  from  the  mastoid  process.  They  are  inserted  into  the 
posterior  su^ce  of  the  concha. 

It  is  in  relation  by  its  external  surface  with  the  integument,  and  by 
its  internal  surfstce  with  the  mastoid  portion  of  the  temporal  bone. 

Actions. — The  muscles  of  the  auricular  region  possess  but  little 
action  in  man  ;  they  are  the  analogues  of  important  muscles  in  brutes. 
Their  use  is  sufficiently  explained  in  their  names. 

MUSCLES  OF  THE  NECK. 

The  muscles  of  the  neck  may  be  arranged  into  eight  groups  corres- 
ponding with  the  natural  divisions  of  the  region  ;  they  are  the — 

1.  Superficial  group. 

2.  Depressors  of  the  os  hyoides  and  larynx, 

3.  Elevators  of  the  os  hyoides  and  larynx. 

4.  Lingual  group. 

5.  Pharjmgeal  group. 

6.  Soft  palate  group. 

7.  Praevertebral  group. 

8.  Proper  muscles  of  the  larynx. 

And  each  of  these  groups  consists  of  the  following  muscles : — viz. 

1.  Superficial  Group,  2.  Depressors  of  the  os 

Platysma-myoides,  hyoides  and  larynae* 

Stemo-deido-mastoideus.  Stemo-hyoideus, 

Stemo-thyroideuSy 
Thyro-hyoideus, 
Omo-hyoideus. 
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3.  ElefxAtfTt  ff  the  09  6.  Mnadea  of  (ke  9cfi  Palate, 

hyaide,  and  larynx.  ^e^^  ^^^ 

Digastricna,  Tensor  palad, 

Stylo-b  joideos,  Azygos  ayuke, 

Mylo-byoideas,  PaJato-glossiis, 

Genio-hjoidens,  Palato-phaiyngeus. 

Genlo-hjo-glossiis. 

/ .  PrtBvtrtebral  Grottp. 

4.  Musdes  of  the  Tongue. 

^     .    y       _i  Rectus  anticus  major, 

Gcmo-hycKglossiis,  j^^^  ^^^  ^ 

Hyo-glo«ni8,  g^^^^  ^^^^^ 

mgua  a,  Scalenus  posticus, 

Palato-glossus.  ^* 

5.  3ft«cfe»  of  the  Pharynx.         8.  Jl/wcfos  of  the  Larynx. 

Constrictor  inferior,  Crico-thyroideus, 

Constrictor  medins,  Crico-arytaenoideus,  posticus. 

Constrictor  superior,  Crico-arytaenoideus,  lateralis, 

Stylo-pbaryngeua,  Thj^ro-arytaenoideus, 

Palato-pluuryngeus.  Aiytaenoideus. 

Dissection. — ^The  dissection  of  the  neck  should  be  commenced  by 
making  an  incision  along  the  middle  line  of  its  fore  part  from  the  chin 
to  the  sternum,  and  bounding  it  superiorly  and  inferiorly  by  two 
tiansverse  incisions  ;  the  superior  one  being  carried  along  the  margin 
of  the  lower  jaw,  and  across  the  mastoid  process  to  the  tubercle  on 
the  occipital  bone,  the  inferior  one  along  the  clavicle  to  the  acromion 
process.  The  square  flap  of  integument  thus  included  should  be  turned 
back  from  the  entire  side  of  the  neck,  which  brings  into  view  the 
superficial  fiucia,  and  on  the  removal  of  a  thin  layer  of  superficial  fascia 
the  platysma  myoides  will  be  exposed. 

The  Platysma  myoides  (frAorv;,  ftZi  tt^a^  broad  muscle-like  la- 
mella), is  a  thin  plane  of  muscular  fibres,  situated  between  the  two 
layers  of  the  superficial  cervical  &scia ;  it  arises  from  the  integument 
over  the  pectoralis  major  and  deltoid  muscles,  and  passes  obHquely 
upwards  and  inwards  along  the  side  of  the  neck  to  be  inserted  into  the 
side  of  the  chin,  oblique  Ime  of  the  lower  jaw,  the  angle  of  the  mouth, 
and  into  the  cellular  tissue  of  the  face.  The  most  anterior  fibres  are 
continuous  beneath  the  chin,  with  the  muscle  of  the  opposite  side  ; 
the  next  interlace  with  the  depressor  anguli  oris,  and  depressor  labii 
inferioris,  and  the  most  posterior  fibres  are  disposed  in  a  transverse 
direction  across  the  side  of  the  &ce,  arising  in  the  cellular  tissue 
covering  the  parotid  gland,  and  inserted  into  the  angle  of  the  mouth, 
constituting  the  risorius  Santorini.  The  entire  muscle  is  analogous 
to  the  cutaneous  muscle  of  brutes,  the  panniculus  camosus. 

Relations. — By  its  external  surface  with  the  integument,  with  which 
it  is  closely  adherent  below,  but  loosely  above.     By  its  internal  surface^ 


belov  the  clavicle,  with  tbe  pectoratis  major  and  delloid  ;  in  ifae  n«ck 
with  tbe  eitenul  jugokr  vein  and  deep  cervical  bscia  ;  on  the  ba, 
witii  the  poiotid  gmd,  the  maaieter,  the  facial  aiteiy  and  vein, 
the  boccinatot,  the  depieasor  anguU  one,  and  the  depressor  labii  in- 
ferioris. 

On  raising  tbe  platjsma  throughout  its  whole  extent,  the  atemo- 
msBtoid  is  brought  into  view. 


Tbe  Strrno-clbido-uastoid  is  tbe  largs  oblique  muscle  of  the  neck, 
and  is  situated  between  two  layers  of  the  deep  cervical  toicia.  It 
ariaea  as  implied  in  its  name  from  Che  sternum  and  cbivicle  (cXuSidv), 
and  pastes  obliquely  apwarda  and  backwards  to  be  inaeiied  into  tbe 

"he  pDaUrim-  hpay  of 
^.    ,  .    wotic  puUey,  through 

The  itTlo-b^oLdeui  miucle^  Imuflied  bf  Ihc  posterior  bell;  of  Ihe  di^aatri- 
t.  The  mjlo-hjoideui.     fl.  The  genio-^oidem.     7.  The  tongue.    H. 

The  Ihjm- 


ciM.     I.  The  mjlo-hroideui.     fl.  The  genio-^oidem.     7.  The 

Tbe  hyo-^lOHUfl.    g.  The  itylo-gloiHui.    10.  Th«  ■tflo-pWTTittei 

■tenii>'iDii*toid  muscle.    J3.  Ito  atenksl  ongiu.    19.  ItA  flavicuTar 

The  >teiii(p-h>iiid.    IS  The  itema-th;raiil  of  the  right  lide.    Id.  The  thjm- 

h^«d.     17.  The  hjroid  portiDn  of  the  Dmo-hvoid.      18,  16.    ItH  icBpular  par- 


poTtiin  of  the  deep  ee 

M.  lit  Kalenas  uCicus,  of  the  right  ai 
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mastoid  process  and  into  the  superior  carved  line  of  the  occipital  bone. 
The  sternal  portion  arises  by  a  rounded  tendon,  increases  in  breadth 
as  it  ascends,  and  spreads  out  to  a  considerable  extent  at  its  insertion. 
The  clavicular  portion  is  broad  and  fleshy,  and  separate  from  the 
sternal  portion  below,  but  becomes  gradually  blended  vnth  its  posterior 
surface  as  it  ascends. 

Belations, — By  its  superficial  surface  with  the  integument,  the  pla- 
tysma  myoides,  the  external  jugular  vein,  superficial  branches  of  the 
anterior  cervical  plexus  of  nerves,  and  the  anterior  layer  of  the  deep 
cervical  fescia.  By  its  rfecp  surface  with  the  deep  layer  of  the  cervicad 
flEiscia ;  with  the  stemo-clavicular  articulation,  the  stemo-hyoid, 
stemo- thyroid,  omo-hyoid,  scaleni,  levator  anguli  scapulae,  splenii,  and 
the  posterior  belly  of  the  digastric  muscle ;  with  the  phrenic  nerve,  and 
the  posterior,  and  supra-scapular  artery  ;  with  the  deep  lymphatic 
glands,  the  sheath  of  the  conmion  carotid  and  internal  jugular  vein, 
the  descendens  noni  nerve,  the  external  carotid  artery  and  its  posterior 
branches,  the  commencement  of  the  internal  carotid  artery ;  with  the 
cervical  plexus  of  nerves,  the  pneumogastric,  the  spinal  accessory,  the 
h}'poglossal,  the  sympathetic  and  the  facial  nerve,  and  with  the  parotid 
gland.  It  is  pierced  on  this  aspect  by  the  spinal  accessory  nerve  and 
by  the  branches  of  the  mastoid  artery.  The  anterior  border  of  the 
muscle  is  the  posterior  boundary  of  the  great  anterior  triangle,  the 
other  two  boundaries  being  the  middle  line  of  the  neck  in  front,  and 
the  lower  border  of  the  jaw  above.  It  is  the  guide  to  the  operations 
for  the  ligature  of  the  common  carotid  artery  and  arteria  innominata, 
and  for  oesophagotomy.  The  posterior  border  is  the  anterior  boundary 
of  the  great  posterior  triangle ;  the  other  two  boundaries  being  the 
anterior  border  of  the  trapezius  behind,  and  the  clavicle  below. 

Actions. — The  platysma  produces  a  muscular  traction  on  the  integu- 
ment of  the  neck,  which  prevents  it  from  f^ng  so  flaccid  in  old  persons 
as  would  be  the  case  if  the  extension  of  the  skin  were  the  mere  result 
of  elasticity.  It  draws  also  upon  the  angle  of  the  mouth,  and  is  one 
of  the  depressors  of  the  lower  jaw.  The  transverse  fibres  draw  the 
angle  of  the  mouth  outwards  and  slightly  upwards.  The  stemo- 
mastoid  muscles  are  the  great  anterior  muscles  of  connection  between 
the  thorax  and  the  head.  Both  muscles  acting  together  bow  the  head 
directly  forwards.  The  clavicular  portions,  acting  more  forcibly  than 
the  sternal,  give  stability  and  steadiness  to  the  head  in  supporting 
great  weights.  Either  muscle  acting  singly  would  draw  the  head 
towards  the  shoulder  of  the  same  side,  and  carry  the  face  towards  the 
opposite  side. 

Second  Crroup, — Depressors  of  the  Os  Hyoides  and  Larynx. 

Stemo-hyoid, 
Stemo-thyroid, 
Thyro-hyoid, 
Omo-hyoid. 

Dissection, — These  muscles  are  brought  into  view  by  removing  the 
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deep  fascia  from  off  the  front  of  the  neck  between  the  two  stemo- 
mastoid  muscles.  The  omo-hyoid  to  be  seen  in  its  whole  extent  re- 
quires that  the  stemo-mastoid  muscle  should  be  divided  from  its  origin 
and  turned  aside. 

The  Sterno-hyoideus,  is  a  narrow  riband-like  muscle,  arising 
from  the  posterior  sur&ce  of  the  first  bone  of  the  sternum  and  inner 
extremity  of  the  clavicle.  It  is  inserted  into  the  lower  border  and 
posterior  sur&ce  of  the  body  of  the  os  hyoides.  The  stemo-hyoidei 
are  separated  by  a  considerable  interval  at  the  root  of  the  neck,  but 
approach  each  other  as  they  ascend  :  they  are  frequently  traversed  by 
a  tendinous  intersection. 

■Rtefe^MWM.— By  its  external  surface  with  the  deep  cervical  fascia,  the 
platysma  myoides  and  stemo-mastoid  muscle  ;  by  its  internal  surfouse 
with  the  stemo-thyroid,  and  thyro-hyoid  muscle,  and  the  superior 
thyroid  artery. 

The  Stbrno-thyroideus,  broader  than  the  preceding  beneath 
which  it  lies,  arises  from  the  posterior  sur£ace  of  the  upper  bone  of 
the  sternum,  and  from  the  cartilage  of  the  first  rib ;  it  is  inserted 
into  the  oblique  line  on  the  great  ala  of  the  thyroid  cartilage.  The 
inner  borders  of  these  muscles  lie  in  contact  along  the  middle  line, 
and  they  are  generally  marked  by  a  tendinous  intersection  at  their 
lower  part. 

Relaiions. — By  its  external  surface  with  the  stemo-hyoid,  omo- 
hyoid, and  stemo-mastoid  muscle  ;  by  its  internal  surface,  with  the 
trachea  and  inferior  thyroid  veins,  with  the  thyroid  gland,  the  lower 
|Mirt  of  the  larynx,  the  sheath  of  the  common  carotid  artery  and 
internal  jugular  vein,  with  the  subclavian  vein  and  vena  innominata, 
and  on  the  right  side  with  the  arteria  innominata.  The  middle  thy- 
roid vein  lies  along  its  inner  border. 

The  Thyro-hyoidbus  is  the  continuation  upwards  of  the  stemo- 
thyroid  muscle.  It  arises  from  the  oblique  line  on  the  thyroid  carti- 
lage, and  is  inserted  into  the  lower  border  of  the  body  and  great  comu 
of  the  OS  hyoides. 

RdaiuMS. — By  its  external  surface  with  the  stemo-hyoid  and  omo- 
hyoid muscle  ;  by  its  iniemcU  surface  with  the  great  ala  of  the  thyroid 
cartilage,  the  thyro-hyoidean  membrane,  and  the  superior  laryngeal 
artery  and  nerve. 

The  Omo-hyoidbus  (S/ms,  shoulder)  is  a  double-bellied  muscle 
passing  obliquely  across  the  neck  from  the  scapula  to  the  os  hyoides  ; 
it  forms  an  obtuse  angle  behind  the  stemo-mastoid  muscle,  and  is 
retained  in  that  position  by  means  of  a  process  of  the  deep  cervical 
fascia  which  is  connected  to  the  inner  border  of  its  tendon.  It  arises 
from  the  upper  border  of  the  scapula,  and  from  the  transverse  liga- 
ment of  the  supra-scapular  notch,  and  is  inserted  into  the  lower  border 
of  the  body  of  the  os  hyoides. 

Relations. — By  its  superficial  surface  with  the  trapezius,  the  sub- 
clavius  and  davide,  the  deep  cervical  fascia  and  platysma  myoides, 
the  stemo-mastoid,  and  the  integument.    By  its  deep  surface  with  the 
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V"«*««l  plexmi,  the  acilnii  nnisdea,  tlie  phresiic  nerre,  the  shesth  of 
the  CO—MO  carodd  aiterr  and  jngohr  tou,  the  descendens  noni  no^e, 
the  stcno-thyroid,  and  thjio-hTfMd  muscie,  and  the  stemo-bjoid  at 
its  intertioii.  The  wrapubr  portkm  at  the  mnsde  divides  tl^  great 
poitcrior  tnan^  into  a  siqienor  or  oedpkal  iriam^  ;  and  an  inferior 
or  nAdaaam  triamgle,  whidi  CMitains  the  sabdarian  aneir  and  bra- 
chial plexBs  of  nerres ;  the  other  tvo  boondaries  of  the  latter  being 
the  stemo-mastoid  in  froot  and  the  daride  bdov.  The  hjoid  por- 
taoo  of  the  imwde,  divides  the  great  anteziw  trian^  into  an  trnferior 
carotid  triamgle  sitnated  bdow  the  mnsde,  and  into  a  soperior  triang^ 
iriudi  lies  above  the  mnsde  and  is  again  subdivided  bv  the  digas- 
tricos  into  the  tmhmauillatif  triamgle  and  the  trnperiw  carotid  triamyle. 
The  other  tvo  boundaries  of  the  infimor  carotid  triangle,  are  the 
nuddle  line  of  the  nttk  in  £nmt  and  the  anterior  b<^er  of  the  stemo- 
mastoid  behind.  The  other  boundaries  of  the  superior  carotid  triangle 
are  the  posterior  belly  of  the  digastricns  mnsde  above  and  the  ante- 
rior border  of  the  stemo-mastoid  behind. 

Aetiom. — ^The  fiDor  mosdes  of  this  group  are  the  depressors  of 
the  OS  byoides  and  lazrnx.  The  three  fminer  drawing  these  parts 
downwaids  in  the  middle  line,  and  the  two  (mio-hvoidei  regolating 
their  tracti<Hi  to  the  one  or  other  side  <^  the  neck,  according  to  the 
position  of  the  head.  The  omo-hyoid  muscles  by  means  of  their  con- 
nectioii  with  the  cervical  &scia  are  rendered  tensors  of  that  portion  of 
the  deep  cervical  &scia  which  covers  in  the  lower  part  of  the  neck, 
between  the  two  stemo-mastoid  musdes. 

Third  Gnmp.^EUroiort  (/the  0$  Hyoides, 

Digastricos, 
Strlo-hvoid, 
Mylo-hyoid, 
Genio-hvoid, 
Genio-hyo  -glossus. 

IHt$edum, — These  are  best  dissected  by  placing  a  high  block  be- 
neath the  neck,  and  throwing  the  head  backwards.  The  integument 
has  been  already  dissected  away,  and  the  removal  of  the  cellular  tissue 
and  fat  brings  them  dearly  into  view. 

The  DiGASTRicus  (%f,  twice,  >«T4f  beUy)  is  a  onall  muscle  situ- 
ated immediately  beneath  the  side  of  the  body  of  the  lower  jaw  ;  it  is 
fleshy  at  each  extremity,  and  tendinous  in  the  middle.  It  arises  finom 
the  digastric  fossa,  upon  the  inner  side  of  the  mastoid  process  of  the 
temporal  bone,  and  is  inatrted  into  a  depression  on  the  inner  side  of 
the  lower  jaw,  close  to  the  symphysis.  The  middle  tendon  is  held  in 
connection  with  the  body  of  the  os  hyoides  by  an  aponeurotic  loop, 
through  which  it  plays  as  through  a  pulley  ;  the  loop  being  lubricated 
by  a  synovial  membrane.  A  thin  hiyer  of  aponeurosis  is  given  off 
from  the  tendon  of  the  digastricns  at  each  side,  which  is  connected 
with  the  body  of  the  os  hyoides  and  fbrais  a  strong  plane  of  fascia 
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between  the  anterior  portions  of  the  two  muscles.    This  &8cia  is 
named  the  stycmMrhpoidain, 

Relations, — By  its  superficial  surface  with  the  platysma  myoides, 
the  stemo-mastoid,  the  anterior  ^isciculus  of  the  stylo-hyoid  muscle, 
the  parotid  gland,  and  submaxillary  gland.  By  its  de^  surface  with 
th&  styloid  muscles,  the  hyo-glossus,  the  mylo-hyoid  muscle,  the  ex- 
ternal carotid  artery,  the  lingual  and  the  facial  arteries,  the  in- 
ternal carotid  artery,  the  jugular  vein,  and  the  hypoglossal  nerve. 
The  digastric  muscle  forms  the  two  inferior  boundaries  of  the  sub- 
maxillary triangle,  the  superior  boundary  being  the  side  of  the  body  of 
the  lower  jaw.  In  the  posterior  half  of  the  submaxillary  triangle  are 
situated  the  submaxillary  gland  and  the  facial  artery. 

The  Stylo-htoideus  is  a  small  and  slender  muscle  situated  in 
immediate  relation  with  the  posterior  belly  of  the  digastricus  muscle, 
being  pierced  by  its  tendon.  It  arises  from  the  middle  of  the  styloid 
process,  and  is  inserted  into  the  body  of  the  os  hyoides  near  the 
middle  line. 

Relations. — By  its  superficial  surface  with  the  posterior  belly  of  the 
digastricus,  the  parotid  gland  and  sub-maxillary  gland  ;  its  deep  re- 
lations are  similar  to  those  of  the  posterior  belly  of  the  digastricus. 

The  digastricus  and  stylo -hyoideus  must  be  removed  from  their  con- 
nection with  the  lower  jaw  and  os  hyoides,  and  turned  aside  in  order 
to  see  the  next  muscle. 

The  Mylo-hyoioeus  {fAvXv,  mola,  i.  e.  attached  to  the  molar  ridge 
of  the  lower  jaw)  is  a  broad  triangular  plane  of  muscular  fibres,  form- 
ing, with  its  fellow  of  the  opposite  side,  the  inferior  wall  or  floor  of  the 
mouth.  It  arises  from  the  molar  ridge  on  the  lower  jaw,  and  proceeds 
obliquely  inwards  to  be  inserted  into  the  raphe  of  the  two  muscles  and 
into  the  body  of  the  os  hyoides ;  the  raph6  is  sometimes  deficient  at  its 
anterior  part. 

Relations, — By  its  superficial  or  inferior  surface^  with  the  platysma 
myoides,  the  digastricus,  the  supra-hyoidean  fascia,  the  submaxillary 
gland  and  the  submental  artery.  By  its  de^  or  superior  surface,  with 
the  genio-hyoideus,  the  genio-hyo-glossus,  the  hyo-glossus,  the  stylo- 
glossus, the  gustatory  nerve,  the  hypoglossal  nerve,  Wharton *s  duct, 
the  sublingual  gland,  and  the  mucous  membrane  of  the  floor  of  the 
mouth. 

After  the  mylo-hyoideus  has  been  examined,  it  should  be  cut  away 
from  its  origin  and  insertion,  and  completely  removed.  The  view  of 
the  next  muscles  would  also  be  greatly  improved  by  dividing  the 
lower  jaw  on  the  near  side  of  the  symphysis,  and  drawing  it  outwards, 
or  by  removing  it  altogether  if  the  ramus  have  been  already  cut  across 
in  dissecting  the  internal  pterygoid  muscle.  The  tongue  may  then  be 
drawn  out  of  the  mouth  by  means  of  a  hook. 

The  GsNio-HYOiDEus  {yivuv,  the  chin)  arises  from  a  small  tubercle 
upon  the  inner  side  of  the  symphysis  of  the  lower  jaw,  and  is  inserted 
into  the  upper  part  of  the  body  of  the  os  hyoides.  It  is  a  short  and 
slender  muscle,  very  closely  connected  with  the  border  of  the  following. 
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Relations, — By  its  superficial  or  inferior  surface,  with  the  mylo- 
hyoideus ;  by  the  deep  or  superior  surface  with  the  lower  border  of 
the  genio-hyo-glossus. 

The  Gbnio-hyo-olossus  (ykHfreiy  the  tongue)  is  a  triangular 
muscle,  narrow  and  pointed  at  its  origin  from  the  lower  jaw,  broad 
and  £ui-shaped  at  its  attachment  to  the  tongue.  It  arises  from  a 
tubercle  immediately  above  that  of  the  genio-hyoideus,  and  spreads 
out  to  be  inserted  into  the  whole  length  of  the  tongue,  from  its  base  to 
the  apex,  and  into  the  body  of  the  os  hyoides. 

JRelations. — By  its  inner  surface  with  its  fellow  of  the  opposite  side. 
By  its  outer  surface  with  the  mylo-hyoideus,  the  hyo-glossus,  the 
stylo>glossus,  lingualis,  the  sublingual  gland,  the  lingual  artery,  and 
the  hypoglossal  nerve.  By  its  upper  border  with  the  mucous  membrane 
of  the  floor  of  the  mouth,  in  the  situation  of  the  fraenum  linguae ;  and 
by  the  lower  border  with  the  genio-hyoideus. 

Actions. — The  whole  of  this  group  of  muscles  acts  upon  the  os 
hyoides  when  the  lower  jaw  is  closed,  and  upon  the  lower  jaw  when 
the  OS  hyoides  is  drawn  downwards,  and  fixed  by  the  depressors  of  the 
08  hyoides  and  larynx.  The  genio-hyo-glossus  is,  moreover,  a  muscle 
of  the  tongue ;  its  action  upon  that  organ  shall  be  considered  with  the 
next  group. 

Fourth  Group. — Muscles  of  Ike  Tongue, 

Genio-hyo-glossus, 

Hyo-glossus, 

Lingualis, 

Stylo-glossus, 

Palato-glossus. 

These  are  already  exposed  by  the  preparation  we  have  just  made ; 
there  remains,  therefore,  only  to  dissect  and  examine  them. 

The  Genio-hyo-glossus^  the  first  of  these  muscles,  has  been  described 
with  the  last  group. 

The  Hyo-glossus  is  a  squai^e-shaped  plane  of  muscle,  arising  from 
the  whole  length  of  the  great  comu  and  frt)m  the  body  of  the  os 
hyoides,  and  inserted  between  the  stylo-glossus  and  lingualis  into  the 
side  of  the  tongue.  The  direction  of  the  fibres  of  that  portion  of  the 
muscle  which  arises  from  the  body  is  obliquely  backwards  ;  and  that 
from  the  great  comu  obliquely  forwards  ;  hence  they  are  described  by 
Albinus  as  two  distinct  muscles,  under  the  names  of  the  basio-glossus, 
and  cerato-glossus,  to  which  he  added  a  third  fasciculus,  arising  from 
the  lesser  comu,  and  spreading  along  the  side  of  the  tongue,  the 
chondro-glossus.  The  basio-glossus  slightly  overlaps  the  cerato- 
glossus  at  its  upper  part,  and  is  separated  from  it  by  the  transverse 
portion  of  the  stylo-glossus. 

Relations, — By  its  external  surface  with  the  digastric  muscle,  the 
stylo-hyoideus,  stylo-glossus  and  mylo-hyoideus,  with  the  gustatory 
nerve,  the  hypoglossal  nerve,  Wharton *s  duct  and  the  sublingual  gland. 
By  its  internal  surface  with  the  middle  constrictor  of  the  pharynx. 


tbe  lingualis,  the  genio-faj-o-gliaBaB,  the  lingual  »iieij,  sod  the  glosso- 
phamigeal  nerre. 

The  LiNQUALiB. — The  fibres  of  this  nuacle  may  be  uen  towards 
the  apex  o(  the  tongue,  iuDing  from  the  interral  between  the  bjo- 


(^oHDi  and  genio-hyo-gloBBns;  it  ie  best  eiamined  by  removing  the 
precedioE  miude.  It  consists  of  a  small  fasciculus  of  fibres,  ruDning 
tongitnduiaUy  from  the  base,  where  it  is  attached  to  the  os  byoides,  to 
the  apex  of  the  tougue.  It  is  in  relation  by  Its  under  sur&ce  with 
the  ranine  arteiy. 

*  The  i^Md  DUudeB  and  the  miudes  of  tlie  tongue,  1.  A  portiDii  of  the 
tempmil  bone  of  the  left  aide  of  the  tkuU,  indudinf  th(  at^Ioid  and  mtutoid 
profla^efj,  Hnd  tbe  pieitiu  Hnditoriua  eitemUB.  a.  S,  The  ri^hl  side  af  the 
lower  jaw,  Prided  at  in  trmphjvu ;  the  left  side  hnviitahcen  t^movcd.  3,  The 
tongue.  1.  Tbe  genio-hfoideui  muHile.  S.  The  g«iio-h;D-KLoinii,  6.  The 
hn-Klocius  muicle;  ia  btuio-glovaos  portion.    7-  f"  ccnto-glouus  portion. 

geruo-hyo-KlOHLU.  D,  Tbe  itylo^loHus  muscle,  with  a  Bmall  panion  of  the 
•tjlo-DUBilIiBT  lignment.  10.  Tbe  ttjlo-hjoid.  11.  The  styln-phiryogeui 
BUjela.  tl.  The  cm  h?aiilei,  13,  The  Ih^ro-hioidean  membnoe,  K.  The 
thjToid  eeitilngc,  IJI,  Ilie  thjro-hyoideut  muscle  ariung  from  the  obliquebne 
on  the  thjroid  cartilage.     Id.  The  cricDid  cartilage.     I7.  The  a^co-thyroideaa 
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The  Stylo-glossus  ariaes  from  the  apex  of  the  styloid  process,  and 
from  the  stylo-maxillary  ligament ;  it  divides  upon  the  side  of  the 
tongue  into  two  portions,  one  transverse,  which  passes  transversely 
inwards  between  the  two  portions  of  the  hyo-glosssus,  and  is  lost  among 
the  transverse  fibres  of  the  substance  of  the  tongue,  and  another 
longitudinal,  which  spreads  out  upon  the  side  of  the  tongue  as  fax 
as  its  tip. 

Relations, — By  its  external  surface  with  the  internal  pterygoid 
muscle,  the  gustatory  nerve,  the  parotid  gland,  sublingual  gland,  and 
the  mucous  membrane  of  the  floor  of  the  tongue.  By  its  internal  sur- 
face with  the  tonsil,  the  superior  constrictor  muscle  of  the  pharynx, 
and  the  hyo-glossus  muscle. 

The  Palato-olossus  passes  between  the  soft  palate,  and  the  side 
of  the  base  of  the  tongue,  forming  a  projection  of  the  mucous  mem> 
brane,  which  is  called  the  anterior  pillar  of  the  soft  palate.  Its  fibres 
are  lost  superiorly  among  the  muscular  fibres  of  the  palato-pharyngeus, 
and  inferiorly  among  the  fibres  of  the  stylo-glossus  upon  the  side  of  the 
tongue.  This  muscle  with  its  fellow  constitutes  the  constrictor  isthmi 
faucium. 

Actions — ^The  genio-hyo-glossus  muscle  effects  several  movements  of 
the  tongue,  as  might  be  expected  from  its  extent.  When  the  tongue 
is  steadied  and  pointed  by  the  other  muscles,  the  posterior  fibres  of  the 
genio-hyo-glossus  would  dart  it  from  the  mouth,  while  its  anterior 
fibres  would  restore  it  to  its  original  position.  The  whole  length  of 
the  muscle  acting  upon  the  tongue,  would  render  it  concave  along  the 
middle  line,  and  form  a  channel  for  the  current  of  fluid  towards  the 
pharynx,  as  in  sucking.  The  apex  of  the  tongue  is  directed  to  the 
roof  of  the  mouth,  and  rendered  convex  from  before  backwards  by  the 
linguales.  The  hyo-glossi,  by  drawing  down  the  sides  of  the  tongue, 
render  it  convex  along  the  middle  line.  It  is  drawn  upwards  at  its 
base  by  the  palato-glossi,  and  backwards  or  to  either  side  by  the  stylo- 
glossi. Thus  the  whole  of  the  complicated  movements  of  the  tongue 
may  be  explained,  by  reasoning  upon  the  direction  of  the  fibres  of  the 
muscles,  and  their  probable  actions.  The  palato-glossi  muscles  as- 
sisted by  the  uvula,  have  the  power  of  closing  the  fauces  completely, 
an  action  which  takes  place  in  deglutition. 

Fifth  Group. — Musdes  of  the  Pharynx, 

Constrictor  inferior. 
Constrictor  medius. 
Constrictor  superior, 
Stylo-pharyngeus, 
PfJato-phaxyngeus. 

Dissection. — To  dissect  the  phar3rnx,  the  trachea  and  oesophagus 
are  to  be  cut  through  at  the  lower  part  of  the  neck,  and  drawn  up- 
wards by  dividing  the  loose  cellular  tissue  which  connects  the  pharynx 
to  the  vertebral  column.    The  saw  is  then  to  be  applied  behind  the 
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styloid  processes,  and  the  base  of  the  skull  sawn  through.  The 
vessels  and  loose  structures  should  be  remoyed  from  the  preparation, 
and  the  pharynx  stuffed  with  tow  or  wool  for  the  purpose  of  distend- 
ing it,  and  rendering  the  muscles  more  easy  of  dissection.  The  pha- 
rynx is  invested  by  a  proper  pharyngeal  fascia. 

The  Constrictor  inferior,  the  thickest  of  the  three  muscles  of 
this  class,  arises  from  the  upper  rings  of  the  trachea,  the  cricoid  car- 
tilage, and  the  oblique  line  of  the  ^yroid.  Its  fibres  spread  out  and 
are  inserted  into  the  fibrous  raphe  of  the  middle  of  the  pharynx,  the 
inferior  fibres  being  almost  horizontal,  and  the  superior  oblique,  and 
overlapping  the  middle  constrictor. 

Relations. — By  its  external  surface  with  the  anterior  surfiEice  of  the 
vertebral  column,  the  longus  colli,  the  sheath  of  the  common  carotid 
artery,  the  sterno-thyroid  muscle,  the  thyroid  gland,  and  some  lymph- 
atic glands.  By  its  internal  surface  with  the  middle  constrictor,  the 
stylo-pharyngeus,  the  palato-pharyngeus,  and  the  mucous  membrane 
of  the  pharynx.  By  its  lower  border^  near  the  cricoid  cartilage,  it 
is  in  relation  with  the  recurrent  nerve ;  and  by  the  upper  border  with 
the  superior  laryngeal  nerve.  The  fibres  of  origin  of  this  muscle  are 
blended  with  those  of  the  stemo-hyoid,  sterno-thyroid,  and  crico- 
thyroid, and  it  frequently  forms  a  tendinous  arch  across  the  latter. 

This  muscle  must  be  removed  before  the  next  can  be  examined. 

The  Constrictor  mbdius  arises  firom  the  great  comu  of  the  os 
hyoides,  from  the  lesser  comu,  and  firom  the  stylo-hyoidean  ligament. 
It  radiates  from  its  origin  upon  the  side  of  the  pharynx,  the  lower 
fibres  descending  and  being  overlapped  by  the  constrictor  inferior, 
and  the  upper  fibres  ascending  so  as  to  cover  in  the  constrictor  supe- 
rior. It  is  inserted  into  the  rapht  and  by  a  fibrous  aponeurosis  into 
the  basilar  process  of  the  occipital  bone. 

Relaiions, — By  its  external  surface  with  the  vertebral  column,  the 
longus  colli,  rectus  anticus  major,  the  carotid  vessels,  inferior  constric- 
tor, hyo-glossuB  muscle,  lingiml  artery,  pharyngeal  plexus  of  nerves, 
and  some  lymphatic  glands.  By  its  internal  surface^  with  the  superior 
constrictor,  stylo-pharyngeus,  palato-pharyngeus,  and  mucous  mem- 
brane of  the  pharynx. 

The  upper  portion  of  this  muscle  must  be  turned  down,  to  bring 
the  whole  of  the  superior  constrictor  into  view ;  in  so  doing,  the 
stylo-pharyngeus  muscle  will  be  seen  passing  beneath  its  upper 
border. 

The  Constrictor  superior  is  a  thin  and  quadrilateral  plane  of 
muscular  fibres  arisk^  from  the  extremity  of  the  molar  ridge  of  the 
lower  jaw,  firom  the  pterygo-maxillary  ligament,  and  from  the  lower 
half  of  the  internal  pterygoid  plate,  and  inserted  into  the  raphi  and 
basilar  process  of  the  occipital  bone.  Its  superior  fibres  are  arched 
and  leave  an  interval  between  its  upper  border  and  the  basilar  process 
which  is  deficient  in  muscular  fibres,  and  it  is  overlapped  inferiorly  by 
the  middle  constrictor.  Between  the  side  of  the  pharynx  and  the 
lamus  of  the  lower  jaw  is  a  triangular  interval,  the  masaUo  pharyngeal 
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muKle ;  on  the  ouler  aide  by  the  internal  pterygoid  muecle  ;  and 
Uiind  by  the  rectus  antieus  major  and  Tertebral  column.  In  this 
■pace  are  situated  the  internal  carotid  artery,  the  internal  jugular  vein, 
and  the  glcBBO-pharyngeolr  pneiunogaatric,  apinal  acceeaory,  and  hypo- 

Jteiaiiotta- — By  its  fjiemal  awfoae  with  the  vertehral  column  and 
ita  muscles,  behind  ;  with  the  vessels  and  nerves  contained  in  the  inar- 
iUo-i^aiyngeal  ipace  laterally,  the  middle  constrictor,  stylo-pharyngeue, 
and  tensor  palali  mnscle.  By  its  inleniid  lur/ace  with  the  levaiar 
palati,  palato-pharyngens,  loaail,  and  mucous  membrane  oE  the  pha- 
,  tbe  pharyngeal  bsiua  being  inteipoaed. 

The    SivLO-pi — - 


Fig.: 


^■u 


phaiyngeal  nerve  which  croaaei  it,  opposite  the 
to  pass  between  the  superior  oud  middle  onstri 


a  long  and  slender  muscle 
ariiaff  from  the  inner  aide 
of  the  base  oE  the  styloid 
process  jitdeseendsbetween 
the  superior  and  middle  con- 
strictor muKles,and  spreads 
out  beneath  the  mucous 
membrane  of  the  pharynx, 
ita  inferior  libree  being  I'n- 
wrteri  into  the  poalerior  bor- 
der of  the  thvroid  cartilage. 

fletation).— By  its  Erler- 

glossuB  muscle,  external  ca- 
rotid artery,  parotid  gland. 

By  its  inleniiJ  surface  with 
the  internal  carotid  artery, 
internal  jugular  vein,  supe- 
rior conatnciur,  palaio-pha- 
ryngeus,  and  mucous  inem- 

the     gloBBO. 
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late.     It  artwsi  from  the  snft  palate,  and  is  inierled  into  tfat-inoer  aut- 
face  of  the  phaiyni,  and  pmterior  bordei  of  the  thyroid  cartilage. 

ActioBi. — The  three  cODatiiclor  muEclea  am  important  agents  id 
deglnlilion ;  they  contract  upon  the  moreel  of  food  as  Boon  as  it  is 
received  by  the  pharyiur,  and  convey  it  downwards  into  the  cebo- 
phagni.  The  stylD-pharyngei  draw  the  pharpii  upwards  and  widen 
it  laterally.  The  psJalo-pharyngei  also  draw  it  upwards,  and  with 
the  aid  of  the  uTula  cLoae  the  opening  of  the  ^uces. 

Sixth  Groap^Matdes  of  the  soft  Falaie. 
LeTBtor  paJati, 
Tensor  [«1ati, 
Az^OB  UTuhe, 
Palato-glosBua, 
Palflto-pharyngeus. 
le  these  muscles,  the  pfaaryni 


DijSKfWB.— To  ( 


from  hehind,  and  the  mucous 
poaterior  anrtace  of  the  soft  palate. 

The  Levator  PaLati,  a 
moderately  thick  muscle,  ajiia 
from  the  extremity  of  the  pe- 
trous bone  and  from  the 


down  by  the  side  of  the  poste- 
lioF  nares  spreads  out  in  the 
stmcture  of  the  soft  palate  as 
&r  as  the  middle  line. 

Relatioat.- — EilersaUg  with 
the  tensoi  palati  and  superior 
constrictor  muscle ;  aiiem^y 
aod  potlerioHy  with  the  mm;ous 
membrane  of  the  pharynx  and 
■oft  pahite ;  and  by  its  lower 
border  with  the  puatophaiyn- 


g.  liie  iDlembl  pterygoid  plate. 

tensor  paUti  muicle.    L9.  Its  flp _ 

toft  jnlate.    13.  The  eitemal  pter>^d  mm 
pain  of  oaoKla  cut  short ;  ttc  luperior  pi 
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This  muscle  must  be  turned  down  from  its  origin  on  one  side,  and 
removed,  and  the  superior  constrictor  dissected  away  from  its  ptery- 
goid origin,  to  bring  the  next  muscle  into  view. 

The  Tensor  palati  (circumflexus)  is  a  slender  and  flattened 
muscle ;  it  arises  from  the  scaphoid  fossa  at  the  base  of  the  internal 
pterygoid  plate  and  from  the  anterior  aspect  of  the  Eustachian  tube. 
It  descends  to  the  hamular  process  around  which  it  turns,  and  expands 
into  a  tendinous  aponeurosis,  which  is  inserted  into  the  transverse  ridge 
on  the  horizontal  portion  of  the  palate  bone,  and  into  the  raphe. 

Relations. — By  its  external  surface  with  the  internal  pterygoid 
muscle ;  by  its  internal  surface  with  the  levator  palati,  internal  ptery- 
goid plate,  and  superior  constrictor.  In  the  soft  palate,  its  tendinous 
expansion  is  placed  in  front  of  the  other  muscles  and  in  contact  with 
the  mucous  membrane. 

The  AzYGOS  vyvlm  is  not  a  single  muscle,  as  might  be  inferred 
from  its  name,  but  a  pair  of  small  muscles  placed  side  by  side  in 
the  middle  line  of  the  soft  palate.  They  arise  from  the  spine  of  the 
palate  bone,  and  are  inserted  into  the  uvula.  By  their  anterior  surface 
they  are  connected  with  the  tendinous  expansion  of  the  levatores 
palati,  and  by  the  posterior  with  the  mucous  membrane. 

The  two  next  muscles  are  brought  into  view  throughout  the  whole 
of  their  extent,  by  raising  the  mucous  membrane  from  off  the  pillars 
of  the  soft  palate  at  each  side. 

The  Palato-glossus  (constrictor  isthmi  &ucium)  is  a  small  fascicu- 
lus of  fibres  that  arises  in  the  soft  palate,  and  descends  to  be  inserted 
into  the  side  of  the  tongue.  It  is  the  projection  of  this  small  muscle, 
covered  by  mucous  membrane,  that  forms  the  anterior  pillar  of  the 
soft  palate.  It  has  been  named  constrictor  isthmi  faucium  from  a 
function  it  performs  in  common  with  the  palato-pharyngeus,  viz.  of 
constricting  the  opening  of  the  fauces. 

The  Palato-pharyngeus  forms  the  posterior  pillar  of  the  fauces  ; 
it  arises  by  an  expanded  fasciculus  from  the  lower  part  of  the  soft 
palate,  where  its  fibres  are  continuous  with  those  of  the  muscle  of  the 
opposite  side ;  and  is  inserted  into  the  posterior  border  of  the  thyroid 
cartilage.  This  muscle  is  broad  above  where  it  forms  the  whole  thick- 
ness of  the  lower  half  of  the  soft  palate,  narrow  in  the  posterior  pillar, 
and  again  broad  and  thin  in  the  pharynx  where  it  spreads  out  pre- 
viously to  its  insertion. 

Helatians. — In  the  soft  palate  it  is  in  relation  with  the  mucous 
membrane  both  by  its  anterior  and  posterior  surface  ;  above,  with  the 
muscular  layer  formed  by  the  levator  palati,  and  below  with  the  mu- 
cous glands  situated  along  the  margin  of  the  arch  of  the  palate.     In 

muscles ;  the  inferior  pair,  to  the  genio-hyoidei.  15.  The  attachment  of  the 
mylo-hyoideus  of  one  side  and  part  of  the  opposite.  l6.  The  anterior  attach- 
ments of  the  digastric  muscles.  17-  The  depression  on  the  lower  jaw  corres- 
ponding with  the  submaxillary  gland.  The  depression  above  the  mylo-hyoideus, 
on  which  the  number  15  rests,  corresponds  with  the  situation  of  the  sublingual 
gland. 
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the  posterior  pillar  of  the  palate,  it  is  surrounded  for  two-thirds  of  its 
extent  by  mucous  membrane.  In  the  pharynx,  it  is  in  relation  by  its 
outer  surface  with  the  superior  and  middle  constrictor  muscles,  and  by 
its  wner  surface  with  the  mucous  membrane  of  the  pharynx,  the  pha- 
ryngeal fascia  being  interposed. 

Actions. — The  azygos  uvulae  shortens  the  uYula.  The  levator  palati 
raises  the  soft  palate,  while  the  tensor  spreads  it  out  laterally  so  as  to 
form  a  septum  between  the  pharynx  and  posterior  nares.  Taking  its 
fixed  point  from  below  the  tensor  palati  will  dilate  the  Eustachian 
tube.  The  palato-glossus  and  pharyngeus  constrict  the  opening  of  the 
fences,  and  by  drawing  down  the  soft  palate  they  serve  to  press  the 
mass  of  food  from  the  dorsum  of  the  tongue  into  the  pharynx. 

Seventh  Group. — PriEvertdyral  Musdes, 

Rectus  anticus  major. 
Rectus  anticus  minor, 
Scalenus  anticus. 
Scalenus  posticus, 
Longus  colli. 

Dissection. — These  muscles  have  already  been  exposed  by  the 
removal  of  the  face  from  the  anterior  aspect  of  the  vertebral  column ; 
all  that  is  further  needed  is  the  removal  of  the  &scia,  by  which  they 
are  invested. 

The  Rectcts  anticus  major,  broad  and  thick  above,  and  narrow 
and  pointed  below,  arises  from  the  anterior  tubercles  of  the  transverse 
processes  of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebrae,  and  is 
inserted  into  the  basilar  process  of  the  occipital  bone. 

Relations. — By  its  anterior  surface  with  the  pharynx,  the  internal 
carotid  artery,  internal  jugular  vein,  superior  cervical  ganglion,  sympa- 
thetic nerve,  pneumogastric,  and  spinal  accessory  nerve.  By  its  pos- 
terior surface  with  the  longus  colli,  rectus  anticus  minor,  and  superior 
cervical  vertebrae. 

The  Rectus  anticus  minor  arises  from  the  anterior  border  of  the 
lateral  mass  of  the  atlas,  and  is  inserted  into  the  basilar  process ;  its 
fibres  being  directed  obliquely  upwards  and  inwards. 

RdaiwM. — By  its  anterior  surface  with  the  rectus  anticus  major, 
and  externally  with  the  superior  cervical  ganglion  of  the  sympathetic. 
By  its  posterior  surface  with  the  articulation  of  the  condyle  of  the  oc- 
cipital bone  with  the  atlas,  and  with  the  anterior  occipito-atloid  liga- 
ment 

The  Scalenus  anticus  is  a  triangular  muscle,  as  its  name  implies, 
situated  at  the  root  of  the  neck  and  app^ring  like  a  continuation  of 
the  rectus  anticus  major ;  it  arises  firom  the  anterior  tubercles  of  the 
transverse  processes  of  ^e  third,  fourth,  fifth,  and  sixth  cervical  ver- 
tebrae, and  is  inserted  into  the  tubercle  upon  the  inner  border  of  the 
first  rib. 

Belationt, — By  its  anterior  sufface  with  the  stemo-mastoid  and 
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The  LoNOUS  colli  is  a  long  and  flat  muscle,  consisting  of  two  por- 
tions. The  upper  arises  from  the  anterior  tubercle  of  the  atlas,  and  is 
inserted  into  the  transverse  processes  of  the  third,  fourth,  and  fifth  cer- 
vical vertebrae.  The  lower  portion  arises  from  the  bodies  of  the  second 
and  third,  and  transverse  processes  of  the  fourth  and  fifth,  and  passes 
down  the  neck,  to  be  inserted  into  the  bodies  of  the  three  lower  cervi- 
cal and  three  upper  dorsal  vertebrae.  We  should  thus  arrange  these 
attachments  in  a  tabular  form  : — 

Origin*  Insertum. 

Upper  }  Afi  J  3d,  4th,  and  5th  transverse  pro- 

portion. ^  '        '      i      cesses. 

,  1  2d  and  third  bodies       C  3    lower    cervical    vertebrae,    bo- 

.       >4th  and  5th  transverse  <      dies. 
^         J     processes    .        •      L  3  upper  dorsal,  bodies. 

In  general  terms,  the  muscle  is  attached  to  the  bodies  and  ti'ans- 
verse  processes  of  the  five  superior  cervical  vertebrae  above,  and  to  the 
bodies  of  the  last  three  cervical  and  first  three  dorsal  below. 

Relations, — By  its  anterior  sur/ace  with  the  pharynx,  oesophagus,  the 
sheath  of  the  common  carotid,  internal  jugular  vein  and  pneumogastric 
nerve,  the  sympathetic  nerve,  inferior  laryngeal  nerve,  and  inferior 
thyroid  artery.  By  its  posterior  sur/ace  it  rests  upon  the  cervical  and 
upper  dorsal  vertebrae. 

Actions. — ^The  rectus  anticus  major  and  minor  preserve  the  equi- 
librium of  the  head  upon  the  atlas ;  and,  acting  conjointly  with  the 
longus  colli,  flex  and  rotate  the  head  and  the  cervical  portion  of  the 
vertebral  column.  The  scaleni  muscles,  taking  their  fixed  point  from 
below,  are  flexors  of  the  vertebral  column  ;  and,  from  above,  elevators 
of  the  ribs,  and  therefore  inspiratory  muscles. 

Eighth  Group. — Muscles  of  tlie  Larynx. 

These  muscles  are  described  with  the  anatomy  of  the  larynx,  in 
Chapter  X. 

MUSCLES  OF  THE  TRUNK. 

The  muscles  of  the  trunk  may  be  subdivided  into  four  natural 
gronps;  viz. 

1.  Muscles  of  the  back. 

2.  Muscles  of  the  thorax. 

3.  Muscles  of  the  abdomen. 

4.  Muscles  of  the  perineum. 

1.  Musdes  of  the  back, — The  region  of  the  hack^  in  consequence  of 
its  extent,  is  common  to  the  nedk,  the  upper  extremities,  and  the 
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abdomen.    The  muscles  of  which  it  is  composed  are  numerous,  and 
may  be  arranged  into  six  layers. 


First  Layer, 
Trapezius, 
Latissimus  dorsi. 

Second  Layer, 

Levator  anguli  scapulae, 
Rhomboideus  minor, 
Khomboideus  major. 

Third  Layer. 

Serratus  posticus  superior, 
Serratus  posticus  inferior, 
Splenius  capitis, 
Splenius  colli. 

Fourth  Layer, 

(Dorsal  Group.) 
Sacro-lumbalis, 
Longissimus  dorsi, 
Spinalis  dorsi. 

(Cervical  Group.) 
Cer\'icalis  ascendens. 


Transversalis  colli, 

Trachelo-mastoideus, 

Complexus. 

Fifth  Layer. 

(Dorsal  Group.) 
Semi- spinalis  dorsi. 
Semi- spinalis  colli. 

(Cervical  Group.) 
Rectus  anticus  major. 
Rectus  anticus  minor. 
Rectus  lateralis, 
Obliquus  inferior, 
Obliquus  superior. 

Sixth  Layer, 

Multifidus  spinas, 
Levatores  costarum, 
Supra-spinalis, 
Inter-spinales, 
Inter- transversales. 


First  Layer, 


Dissection. — The  muscles  of  this  layer  are  to  be  dissected  by  making 
an  incision  along  the  middle  line  of  the  back,  from  the  tubercle  on  the 
occipital  bone  to  the  coccyx.  From  the  upper  point  of  this  incision 
carry  a  second  along  the  side  of  the  neck,  to  the  middle  of  the  clavicle. 
Inferiorly,  an  incision  must  be  made  from  the  extremity  of  the  sacrum, 
along  the  crest  of  the  ilium,  to  about  its  middle.  For  convenience  of 
dissection,  a  fourth  may  be  carried  from  the  middle  of  the  spine  to 
the  acromion  process.  The  integument  and  superficial  fascia,  together, 
are  to  be  dissected  off  the  muscles,  in  the  course  of  their  fibres,  over 
the  whole  of  this  region. 

The  Trapezius  muscle  (trapezium,  a  quadrangle  with  unequal  sides) 
arises  from  the  superior  curved  line  of  the  occipital  bone,  fix)m  the 
ligamentum  nuchae,  supra-spinous  ligament,  and  spinous  processes  of 
the  last  cervical  and  all  the  dorsal  vertebrae.  The  fibres  converge 
from  these  various  points,  and  are  inserted  into  the  scapular  third  of 
the  cla^ncle,  the  acromion  process,  and  the  whole  length  of  the  upper 
border  of  the  spine  of  the  scapula.  The  inferior  fibres  become  tenin- 
ous  near  the  scapula,  and  glide  over  the  triangular  surface  at  the 
posterior  extremity  of  its  spine,  upon  a  bursa  mucosa.  When  the 
trapezius  is  dissected  on  both  sides,  the  two  muscles  resemble  a  tra- 


LATISSIMUS   DORSI.  197 

peziiim,  or  diamond-Bhaped  quadrangle,  on  the  posterior  part  of  the 
shoulders :  hence  the  muscle  was  formerly  named  cucullaris  (cucullus, 
a  monk's  cowl).  The  cervical  and  upper  part  of  the  dorsal  portion  of 
the  muscle  is  tendinous  at  its  origin,  and  forms,  with  the  muscle  of  the 
opposite  side,  a  kind  of  tendinous  ellipse. 

Relations. — By  its  superficial  surface  with  the  integument  and 
superficial  &scia,  to  which  it  is  closely  adherent  by  its  cervical  por- 
tion, loosely  by  its  dorsal  portion.  By  its  deep  surface^  from  above 
downwards,  with  the  complexus,  splenius,  levator  anguli  scapulae, 
supra-spinatus,  a  small  portion  of  the  serratus  posticus  superior,  rhom- 
boideus  minor,  rhomboideus  major,  intervertebral  aponeurosis  which 
separates  it  £Fom  the  erector  spinae,  and  with  the  latissimus  dorsi.  The 
anterior  border  of  the  cervical  portion  of  this  muscle  forms  the  poste- 
rior boundary  of  the  posterior  triangle  of  the  neck.  The  clavicular 
insertion  of  the  muscle  sometimes  advances  to  the  middle  of  the  cla- 
vicle, or  as  far  as  the  outer  border  of  the  stemo-mastoid,  and  occa- 
sionally it  has  been  seen  to  overlap  the  latter.  This  is  a  point  of 
much  importance  to  be  borne  in  mind  in  the  operation  for  ligature  of 
the  subclavian  artery.  The  spinal  accessory  nerve  passes  beneath  the 
anterior  border,  near  to  the  clavicle,  previously  to  its  distribution  to 
the  muscle. 

The  ligamentum  nucha  is  a  thin  cellulo-fibrous  layer  extended  from 
the  tubercle  and  spine  of  the  occipital  bone,  to  the  spinous  process  of 
the  seventh  cervical  vertebra,  where  it  is  continuous  with  the  supra- 
spinous ligament  It  is  connected  with  the  spinous  processes  of  the 
rest  of  the  cervical  vertebrae,  with  the  exception  of  the  atlas,  by 
means  of  a  small  fibrous  slip  which  is  sent  off  by  each.  It  is  the 
analogue  of  an  important  elastic  ligament  in  animals. 

The  Latissimus  dorsi  muscle  covers  the  whole  of  the  lower  part 
of  the  back  and  loins.  It  arises  from  the  spinous  processes  of  the  six 
inferior  dorsal  vertebrae,  from  all  the  lumbar  and  sacral  spinous  pro- 
cesses, from  the  posterior  third  of  the  crest  of  the  ilium,  and  from  the 
three  lower  ribs ;  the  latter  origin  takes  place  by  muscular  slips,  which 
indigitate  with  the  external  oblique  muscle  of  the  abdomen.  The 
fibres  from  this  extensiye  origin  converge  as  they  ascend,  and  cross  the 
inferior  angle  of  the  scapula ;  they  then  curve  around  the  lower  bor- 
der of  the  teres  major  musde,  and  terminate  in  a  short  quadrilateral 
tendon,*  which  lies  in  front  of  the  tendon  of  the  teres,  and  is  inserted 
into  the  bicipital  groove.  A  synovial  bursa  is  interposed  between  the 
muscle  and  the  lower  angle  of  the  scapula,  and  another  between  its 
tendon  and  that  of  the  teres  major.  The  muscle  frequently  receives  a 
nnall  fascicnlus  from  the  scapula  as  it  crosses  its  inferior  angle. 

Relations,  —  By  its  superficial  surface  with  the  integument  and 
saperficial  &8cia ;  the  latter  is  very  dense  and  fibrous  in  the  lumbar 
r^on ;  and  with  the  trapezius.     By  its  deep  surface^  from  below  up- 

*  A  nnall  muscular  fasciculus  from  the  pectoralis  major  is  sometimes  found 
coonected  wiUi  this  tendon. 
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wards,  with  the  erector  spinse,  serratus  posticus  inferior,  intercostal 
muscles  and  ribs,  rhomboideus  major,  inferior  angle  of  the  scapula  and 
teres  major.  The  latissimus  dorsi,  with  the  teres  major,  forms  the 
posterior  border  of  the  axilla. 


Second  Layer. 

Dissection. — This  layer  is  brought  into  view  by  dividing  the  two 
preceding  muscles  near  their  insertion,  and  turning  them  to  the  op- 
posite side. 

The  Levator  anguli  scapula  arises  by  distinct  slips,  from  the 
posterior  tubercles  of  the  transverse  processes  of  the  four  upper  cer- 
vical vertebrae,  and  is  inserted  into  the  upper  angle  and  posterior  bor- 
der of  the  scapula,  as  far  as  the  triangular  smooth  surface  at  the  root 
of  its  spine. 

Relations. — By  its  superficial  surface  with  the  trapezius,  stemo- 
mastoid,  and  integument.  By  its  deep  surface  with  the  splenius  colli, 
transversalis  colli,  cervicalis  asccndens,  scalenus  posticus,  and  serratus 
posticus  superior.  The  tendons  of  origin  are  interposed  between  the 
attachments  of  the  scalenus  posticus  in  front  and  the  splenius  colli 
behind. 

The  Rhomboideus  minor  (rhombus,  a  parallelogram  with  four 
equal  sides)  is  a  narrow  slip  of  muscle,  detached  from  the  rhomboideus 
major  by  a  slight  cellular  interspace.  It  arises  from  the  spinous  pro- 
cess of  the  last  cervical  vertebra  and  ligamentum  nuchae,  and  is  in- 
serted into  the  edge  of  the  triangular  surface,  on  the  posterior  border 
of  the  scapula. 

The  Rhomboideus  major  arises  from  the  spinous  processes  of  the 
four  upper  dorsal  vertebrae  and  from  the  inter-spinous  ligaments ;  it  is 
inserted  into  the  posterior  border  of  the  scapula  as  far  as  its  inferior 
angle.  The  upper  and  middle  portion  of  the  insertion  is  effected  by 
means  of  a  tendinous  band  which  is  attached  in  a  longitudinal  direc- 
tion to  the  posterior  border  of  the  scapula. 

JRelations. — By  their  superficial  surface  the  two  rhomboid  muscles 
are  in  relation  with  the  trapezius,  and  the  rhomboideus  major  with 
the  latissimus  dorsi  and  integument.  By  their  de^  surface  they 
cover  in  the  serratus  posticus  superior,  part  of  the  erector  spinse,  the 
intercostal  muscles  and  ribs. 

the  splenius  is  seen  attached  to  the  spinous  processes  below  the  lower  border  of 
the  niomboideus  m^jor.  15.  The  vertebral  aponeurosis.  l6.  The  serratus 
posticus  inferior.  17.  The  supra-spinatus  muscle.  18.  The  infra 'Spinatus. 
19.  The  teres  minor  musde.  20.  The  teres  major.  21.  The  long  head  of  the 
triceps,  passing  between  the  teres  minor  and  major  to  the  upper  arm.  22.  The 
serratus  magnus,  proceeding  forwards  from  its  origin  at  the  base  of  the  sca- 
puku    33.  "nxe  internal  oblique  muscle. 
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Third  Layer, 

Dissection. — The  third  layer  consists  of  muscles  which  arise  from 
the  spinous  processes  of  the  vertebral  column,  and  pass  outwards.  It 
is  brought  into  view  by  dividing  the  levator  anguli  scapulae  near  its 
insertion,  and  reflecting  the  two  rhomboid  muscles  upwards  from  their 
insertion  into  the  scapula.    The  latter  muscles  should  now  be  removed. 

The  Serratus  posticus  superior  is  situated  at  the  upper  part  of 
the  thorax ;  it  arises  from  the  ligamentum  nuchae,  the  spinous  process 
of  the  last  cervical  and  those  of  the  two  upper  dorsal  vertebrae.  The 
muscle  passes  obliquely  downwards  and  outwards,  and  is  inserted  by 
four  serrations  into  the  upper  border  of  the  second,  third,  fourth,  and 
fifth  ribs. 

Relations, — By  its  superficial  surface  with  the  trapezius,  rhom- 
boideus  major  and  minor,  and  serratus  magnus.  By  its  deep  surface 
with  the  splenius,  the  upper  part  of  the  erector  spinae,  the  intercostal 
muscles  and  ribs. 

The  Serratus  posticus  inferior  arises  from  the  spinous  pro- 
cesses and  interspinous  ligaments  of  the  two  last  dorsal  and  two  upper 
lumbar  vertebrae,  and  passing  obliquely  upwards  is  inserted  by  four 
serrations  into  the  lower  border  of  the  four  lower  ribs.  Both  muscles 
are  constituted  by  a  thin  aponeurosis  for  about  half  their  extent. 

i?c/a<tbns.— By  its  superfidcd  surface  with  the  latissimus  dorsi,  its 
tendinous  origin  being  inseparably  connected  with  the  aponeurosis  of 
that  muscle.  By  its  deep  surface  with  the  aponeurosis  of  the  obliquus 
intemus,  with  which  it  is. also  closely  adherent;  with  the  erector 
spinae,  the  intercostal  muscles  and  lower  ribs.  The  upper  border  is 
continuous  with  a  thin  tendinous  layer,  the  vertebral  aponeurosis. 
The  Vertebral  aponeurosis  is  a  thin  membranous  expansion  composed 
of  longitudinal  and  transverse  fibres,  and  extending  the  whole  length 
of  the  thoracic  region.  It  is  attached  mesially  to  the  spinous  pro- 
cesses of  the  dorsal  vertebrae,  and  externally  to  the  angles  of  the  ribs ; 
superiorly  it  is  continued  upwards  beneath  the  serratus  posticus  supe- 
rior, with  the  lower  border  of  which  it  is  sometimes  connected.  It 
serves  to  bind  down  the  erector  spinae,  and  separate  it  from  the  super- 
ficial muscles. 

The  serratus  posticus  superior  must  be  removed  from  its  origin  and 
turned  outwards,  to  bring  into  view  the  whole  extent  of  the  splenius 
muscle. 

The  Splenius  muscle  is  single  at  its  origin,  but  divides  soon  after 
into  two  portions,  which  are  destined  to  distinct  insertions.  It  arises 
from  the  lower  half  of  the  ligamentum  nuchae,  from  the  spinous  pro- 
cess of  the  last  cervical,  and  from  the  spinous  processes  and  interspinous 
ligaments  of  the  six  upper  dorsal  vertebrae ;  it  divides  as  it  ascends 
the  neck  into  the  splenius  capitis  and  colli.  The  splenius  capitis  is  in- 
serted into  the  rough  surface  of  the  occipital  bone  between  the  two 
curved  lines,  and  into  the  mastoid  portion  of  the  temporal  bone. 
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The  splenius  colli  is  inserted  into  the  posterior  tubercles  of  the 
transverse  processes  of  the  three  or  four  upper  cervical  vertebrae. 

Relctiions. — By  its  superficial  surface  with  the  trapezius,  stemo- 
mastoid,  levator  anguli  scapulae,  rhomboideus  minor  and  major,  and 
serratus  posticus  superior.  By  its  deep  surface  with  the  spinalis  dorsi, 
longissimus  dorsi,  semi-spinalis  colli,  complexus,  trachelo-mastoid,  and 
transversalis  colli.  The  tendons  of  insertion  of  the  splenius  colli  are 
interposed  between  the  insertions  of  the  levator  anguli  scapulae  in 
front,  and  the  transversalis  colli  behind. 

The  splenii  of  opposite  sides  of  the  neck  leave  between  them  a  trian- 
gular interval,  in  which  the  complexus  is  seen. 


Fourth  Layer, 

Dissection, — The  two  serrati  and  two  splenii  muscles  must  be  re- 
moved by  cutting  them  away  from  their  origins  and  insertions,  to 
bring  the  fourth  layer  into  view. 

Three  of  these  muscles,  viz.  sacro-lumbalis,  longissimus  dorsi,  and 
spinalis  dorsi,  are  associated  under  the  name  of  erector  spinae.  They 
occupy  the  lumbar  and  dorsal  portion  of  the  back.  The  remaining 
four  are  situated  in  the  cervical  region. 

The  Sacro-lumbalis  and  longissimus  dorsi  arise  by  a  common 
origin  from  the  posterior  third  of  the  crest  of  the  ilium,  from  the  pos- 
terior surface  of  the  sacrum,  and  from  the  lumbar  vertebrae :  opposite 
the  last  rib  a  line  of  separation  begins  to  be  perceptible  between  the 
two  muscles.  The  sacro-lumbalis  is  inserted  by  separate  tendons  into 
the  angles  of  the  six  lower  ribs.  On  turning  the  muscle  a  little  out- 
wards, a  number  of  tendinous  slips  will  be  seen  taking  their  origin 
from  the  ribs,  and  terminating  in  a  muscular  fasciculus,  by  which  the 
sacro-lumbalis  is  prolonged  to  the  upper  part  of  the  thorax.  This  is 
the  musculus  aocessorius  ad  sacro-lumbalem :  it  arises  from  the  angles  of 
the  six  lower  ribs,  and  is  inserted  by  separate  tendons  into  the  angles 
of  the  six  upper  ribs. 

The  longissimus  dorsi  is  inserted  into  all  the  ribs,  between  their 
tubercles  and  angles. 

The  Spinalis  dorsi  arises  from  the  spinous  processes  of  the  two 
upper  lumbar  and  two  lower  dorsal  vertebrae,  and  is  inserted  into  the 
spinous  processes  of  all  the  upper  dorsal  vertebrae ;  the  two  muscles 
form  an  ellipse,  which  appears  to  enclose  the  spinous  processes  of  all 
the  dorsal  vertebrae. 

Relatums, — The  erector  spinae  muscle  is  in  relation  by  its  super- 
ficial surface  (in  the  lumbar  region)  with  the  conjoined  aponeurosis  of 
the  transversalis  and  internal  oblique  muscle,  which  separates  it  from 
the  aponeurosis  of  the  serratus  posticus  inferior,  and  longissimus 
dorsi;  (in  the  dorsal  region)  with  the  vertebral  aponeurosis,  which 
separates  it  from  the  latissimus  dorsi,  trapezius,  and  serratus  posticus 
superior,  and  with  the  splenius.    By  its  deep  surface  (in  the  lumbar 
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versalis  abdominis,  which  separates  it  from  the  quadratus  lumbonim ; 
(in  the  dorsal  region)  with  the  multifidus  spina:,  semi-spinalis  dorsi, 
levatores  costarum,  intercostal  muscles,  and  ribs  as  &r  as  their  angles. 
Internally  or  mesially  with  the  multifidus  spinae,  and  semi-spinalis 
dorsi,  which  separate  it  from  the  spinous  processes  and  arches  of  the 
vertebrae. 

The  two  layers  of  aponeurosis  of  the  transversalis  abdominis,  toge- 
ther with  the  spinal  column  in  the  lumbar  region,  and  the  vertebral 
aponeurosis  with  the  ribs  and  spinal  column  in  the  dorsal  region,  form 
a  complete  osseo-aponeurotic  sheath  for  the  erector  spinae. 

The  Cervicalis  ascendens  is  the  continuation  of  the  sacro-lumbalis 
upwards  into  the  neck.  It  arises  from  the  angles  of  the  four  upper 
ribs,  and  is  inserted  by  slender  tendons  into  the  posterior  tubercles  of 
the  transverse  processes  of  the  four  lower  cervical  vertebrae. 

Relations. — By  its  superficial  surface  with  the  levator  anguli  sca- 
pulae ;  by  its  deep  surface  with  the  upper  intercostal  muscles  and  ribs, 
and  with  the  intertransverse  muscles;  externally  with  the  scalenus 
posticus;  and  internally  with  the  transversalis  colli.  The  tendons  of 
insertion  are  interposed  between  the  attachments  of  the  scalenus  pos- 
ticus and  transversalis  colli. 

The  Transversalis  colli  would  appear  to  be  the  continuation 
upwards  into  the  neck  of  the  longissimus  dorsi ;  it  arises  from  the 
transverse  processes  of  the  third,'  fourth,  fifth,  and  sixth  dorsal  verte- 
brae, and  is  inserted  into  the  posterior  tubercles  of  the  transverse  pro- 
cesses of  the  four  or  five  inferior  cervical  vertebrae. 

Relations. —  By  its  superficial  surface  with  the  levator  anguli  sca- 
pulae, splenius  and  longissimus  dorsi.  By  its  deep  surface  with  the 
coroplexus,  trachelo-mastoideus  and  vertebrae;  externally  with  the 
musculus  accessorius  ad  sacro-lumbalem,  and  cervicalis  ascendens  ; 
internally  with  the  trachelo-mastoideus  and  complexus.  The  tendons 
of  insertion  of  this  muscle  are  interposed  between  the  tendons  of  inser- 
tion of  the  cervicalis  ascendens  on  the  outer  side,  and  of  origin  of  the 
trachelo-mastoid  on  the  inner  side. 

The  Trachelo-mastoid  is  likewise  a  continuation  upwards  from 
the  longissimus  dorsi.  It  is  a  very  slender  and  delicate  muscle,  arising 
from  the  transverse  processes  of  the  four  upper  dorsal  and  four  lower 
cervical  vertebrae,  and  inserted  into  the  mastoid  process  to  the  inner 
side  of  the  digastric  fossa. 

Relations. — The  same  as  those  of  the  preceding  muscle,  excepting 
that  it  is  interposed  between  the  transversalis  colli  and  the  complexus. 
Its  tendons  of  attachment  are  the  most  posterior  of  those  which  are 
connected  with  the  posterior  tubercles  of  the  transverse  processes  of 
the  cervical  vertebrae. 

The  Complexus  is  a  large  muscle,  and  with  the  splenius  forms  the 
great  bulk  of  the  back  of  the  neck.  It  crosses  the  direction  of  the 
splenias,  arising  from  the  transverse  processes  of  the  four  upper  dor- 
sal, and  from  the  transverse  and  articular  processes  of  the  four  lower 
cervical  vertebrae,  and  is  inserted  into  the  rough  surface  on  the  occipital 
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bone  between  the  two  curved  lines,  near  the  occipital  spine.  A  large 
&8ciculu8  of  the  complexus  is  so  distinct  from  the  principal  mass  of 
the  muscle  as  to  have  led  to  its  description  as  a  separate  muscle  under 
the  name  of  bivetUer  cervids.  This  appellation  is  not  inappropriate 
for  the  muscle  consists  of  a  central  tendon,  with  two  fleshy  bellies. 
The  complexus  is  crossed  in  the  upper  part  of  the  neck  by  a  tendinous 
intersection. 

Jtelations. — By  its  superficial  surface  with  the  trapezius,  splenius, 
trachelo-mastoid,  transversalis  colli,  and  longissimus  dorsi.  By  its 
deep  surface  with  the  semi-spinalis  dorsi  and  colli,  the  recti  and  obliqui. 
It  is  separated  from  its  fellow  of  the  opposite  side  by  the  ligamentum 
nuchse,  and  firom  the  semi-spinalis  colli  by  the  profunda  cervicis  artery 
and  princeps  cervicis  branch  of  the  occipital,  and  by  the  posterior  cer- 
vical plexus  of  nerves. 


Fifih  Layer. 

Dissection. — The  muscles  of  the  preceding  layer  are  to  be  removed 
by  dividing  them  transversely  through  the  middle,  and  turning  one 
extremity  upwards,  the  other  downwards.  In  this  way  the  whole  of 
the  muscles  of  the  fourth  layer  may  be  got  rid  of,  and  the  remaining 
muscles  of  the  spine  brought  into  a  state  to  be  examined. 

The  Semi-spinales  muscles  are  connected  with  the  transverse 
and  spinous  processes  of  the  vertebrae,  spanning  one  half  of  the  verte- 
bral column  ;  hence  their  name  semi-spinales. 

The  Semi-spinat.is  dorsi  arises  from  the  transverse  processes  of 
the  six  lower  dorsal  vertebrae,  and  is  inserted  into  the  spinous  pro- 
cesses of  the  four  upper  dorsal,  and  two  lower  cervical  vertebrae. 

The  Semi-spinalis  colli  arises  from  the  transverse  processes  of 
the  four  upper  dorsal  vertebrae,  and  is  inserted  into  the  spinous  pro- 
cesses of  the  four  upper  cervical  vertebrae,  commencing  with  the  axis. 

Belations, — By  their  superficial  surface  the  semi-spinales  are  in' rela- 
tion from  below  upwards  with  the  spinalis  dorsi,  longissimus  dorsi,  com- 
plexus, splenius,  with  the  profunda  cervicis  and  princeps  cervicis  artery, 
and  posterior  cervical  plexus  of  nerves.  By  their  deep  surface  with  the 
multifidus  spinae  muscle. 

Occipital  Group. — This  group  of  small  muscles  is  intended  for  the 
varied  movements  of  the  cranium  on  the  atlas,  and  the  atlas  on  the 
axis.    They  are  extremely  pretty  in  appearance. 

The  Rectus  posticus  major  arises  from  the  spinous  process  of 
the  axis,  and  is  inserted  into  the  inferior  curved  line  of  the  occipital 
bone. 

The  Rectus  posticus  minor  arises  from  the  spinous  tubercle  of 
the  atlas,  and  is  inserted  into  the  rough  surface  on  the  occipital  bone, 
beneath  the  inferior  curved  line. 

The  Rectus  lateralis  is  extended  between  the  transverse  pro- 
cess of  the  atlas  and  the  occipital  bone  ;  it  arises  from  the  transverse 
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process  of  the  atlas,  and  is  inserted  into  the  rough  sur&ce  of  the  occi- 
pital bone,  external  to  the  condyle. 

The  Obliquus  inferior  arises  from  the  spinous  process  of  the 
axis,  and  passes  obliquely  outwards  to  be  inserted  into  the  extremity 
of  the  transverse  process  of  the  atlas. 

The  Obliquus  superior  arises  from  the  extremity  of  the  trans- 
Terse  process  of  the  atlas,  and  passes  obliquely  inwards  to  be  inserted 
into  the  rough  surface  of  the  occipital  bone,  between  the  curved  lines. 

Helations, — By  their  superficial  surface  the  recti  and  obliqui  are  in 
relation  with  a  strong  aponeurosis  which  separates  them  from  the  com- 
plexus.  By  their  deep  surface  with  the  atlas  and  axis,  and  their  arti- 
culations. The  rectus  posticus  major  partly  covers  in  the  rectus  minor. 

The  rectus  lateralis  is  in  relation  by  its  anterior  surface  with  the 
internal  jugular  vein,  and  by  its  posterior  surface  with  the  vertebral 
artery. 

Sixth  Layer. 

Dissection. — The  semi-spinales  muscles  must  both  be  removed  to 
obtain  a  good  view  of  the  multifidus  spinae  which  lies  beneath  them, 
and  fills  up  the  concavity  between  the  spinous  and  transverse  processes, 
the  whole  length  of  the  vertebral  column. 

The  MuLTiFiDUS  sPiNiE  consists  of  a  great  number  of  fleshy  ^Eisci- 
coli  extending  between  the  transverse  and  spinous  processes  of  the 
vertebrae,  from  the  sacrum  to  the  axis.  Each  fasciculus  arises  from  a 
transverse  process,  and  is  inserted  into  the  spinous  process  of  the  first 
or  second  vertebra  above.  Some  deep  fasciculi  of  the  multifidus 
spinse  have  recently  been  described  by  Professor  Theile  under  the 
name  of  rotatores  spina. 

Relations. — By  its  superficial  surface  with  the  longissimus  dorsi, 
semi-spinalis  dorsi,  and  semi-spinalis  colli.  By  its  deep  surface  with 
the  arches  and  spinous  processes  of  the  vertebral  column,  and  in  the 
cervical  region  with  the  ligamentum  nuchae. 

The  Levatores  cost  arum,  twelve  in  number  on  each  side,  arise 
from  the  transverse  processes  of  the  dorsal  vertebrae,  and  pass  ob- 
liquely outwards  and  downwards  to  be  inserted  into  the  rough  surface 
between  the  tubercle  and  angle  of  the  rib  below  them.  The  first  of 
these  muscles  arises  from  the  transverse  process  of  the  last  cervical 
vertebra,  and  the  last  from  that  of  the  eleventh  dorsal.  The  levatores 
of  the  inferior  ribs,  besides  the  distribution  here  described  send  a 
fiuBciculus  downwards  to  the  second  rib  below  their  origin,  and  conse- 
quently are  inserted  into  two  ribs. 

RetaOons. — By  their  superficial  surface  with  the  longissimus  dorsi 
and  sacro-lumbalis.  By  their  deep  surface  with  the  intercostal  muscles 
and  ribs. 

The  SuPRA-spiNALis  is  a  small  and  irregular  muscle  lying  upon 
the  spinous  processes  in  the  cervical  region  and  composed  of  several 
fiudculi.    The  &8ciculi  arise  from  the  inferior  cervical  and  superior 
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dorsal  vertebrae,  and  are  inserted  into  the  spinous  process  of  the  axis. 
From  its  analogy  to  the  spinalis  dorsi  this  muscle  has  been  named 
spinalis  colli.     It  is  sometimes  wanting. 

The  Interspinalbs  are  small  muscular  slips  arranged  in  pairs  and 
situated  between  the  spinous  processes  of  the  vertebrae.  In  the  cer- 
vical region  there  are  six  pairs  of  these  muscles,  the  first  being  placed 
between  the  axis  and  third  vertebra,  and  the  sixth  between  the 
last  cervical  and  first  dorsal.  In  the  dorsal  region,  rudiments  of  these 
muscles  are  occasionally  met  with  between  the  upper  and  lower  verte- 
bras, but  are  absent  in  the  rest.  In  the  lumbar  region  there  are  six 
pairs  of  interspinales,  the  first  pair  occupying  the  interspinous  space 
between  the  last  dorsal  and  first  lumbajr  vertebra,  and  the  last  the 
space  between  the  fifth  lumbar  and  sacrum.  They  are  thin  and 
imperfectly  developed.  Rudimentary  interspinales  are  occasionally 
met  with  between  the  lower  part  of  the  sacrum  and  the  coccyx ;  these 
are  the  analogues  of  the  caudal  muscles  of  brutes ;  in  man  they  have 
been  named  collectively  the  eartensor  coixygis. 

The  Intbrtransvbrsales  are  small  quadrilateral  muscles  situated 
between  the  transverse  processes  of  the  vertebrae.  In  the  cervical 
region  they  are  arranged  in  pairs  corresponding  with  the  double  con- 
formation of  the  transverse  processes,  the  vertebral  artery  and  anterior 
division  of  the  cervical  nerves  lying  between  them.  The  rectus  an- 
ticus  minor  and  rectus  lateralis  represent  the  intertransversales  be- 
tween the  atlas  and  cranium.  In  the  dorsal  region  the  anterior  inter- 
transversales are  represented  by  the  intercostal  muscles,  while  the  pos- 
terior are  mere  tendinous  bands,  muscular  only  between  the  first  and 
last  vertebrae.  In  the  lumbar  region,  the  anterior  intertransversales 
are  thin  and  occupy  only  part  of  the  space  between  the  transverse 
processes.  Analogues  of  posterior  intertransversales  exist  in  the  form 
of  small  muscular  fasciculi  (interobliqui)  extended  between  the  rudi- 
mentary posterior  transverse  processes  of  the  lumbar  vertebrae. 

With  regard  to  the  origin  and  insertion  of  the  muscles  of  the  back, 
the  student  should  be  informed,  that  no  regularity  attends  their  at- 
tachments. At  the  best,  a  knowledge  of  their  exact  connections,  even 
were  it  possible  to  retain  it,  would  be  but  a  barren  information,  if  not 
absolutely  injurious,  as  tending  to  exclude  more  valuable  learning.  I 
have  therefore  endeavoured  to  arrange  a  plan,  by  which  they  may  be 
more  easily  recollected,  by  placing  them  in  a  tabular  form  (p.  208), 
that  the  student  may  see,  at  a  single  glance,  the  origin  and  insertion 
of  each,  and  compare  the  natural  grouping  and  similarity  of  attach- 
ments of  the  various  layers.  In  this  manner  also  their  actions  will  be 
better  comprehended,  and  learnt  with  greater  £a<;ility. 

Actions,  —  The  upper  fibres  of  the  trapezius  draw  the  shoulder 
upwards  and  backw^s  ;  the  middle  fibres,  directly  backwards  ;  and 
the  lower,  downwards  and  backwards.  The  lower  fibres  also  act  by 
producing  rotation  of  the  scapula  upon  the  chest  If  the  shoulder  be 
fixed  the  upper  fibres  will  flex  the  spine  towards  the  corresponding 
side.    The  latissimus  dorsi  is  a  muscle  of  the  arm,  drawing  it  back- 
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wards  and  downwards,  and  at  the  same  time  rotating  it  inwards  ;  if 
the  arm  be  fixed,  the  latissimus  dorsi  will  draw  the  spine  to  that  side, 
and,  raising  the  lower  ribs,  be  an  inspiratory  muscle  ;  and  if  both  arms 
be  fixed,  the  two  muscles  will  draw  the  whole  trunk  forwards,  as 
in  climbing  or  walking  on  crutches.  The  levator  anguli  scapulae  lifts 
the  upper  angle  of  the  scapula,  and  with  it  the  entire  shoulder,  and 
the  rhomboidei  cany  the  scapula  and  shoulder  upwards  and  backwards. 

In  examining  the  following  table,  the  student  will  observe  the 
constant  recurrence  of  the  number  four  in  the  origin  and  insertion  of 
the  muscles.  Sometimes  the  four  occurs  at  the  top  or  bottom  of  a 
region  of  the  spine,  and  frequently  includes  a  part  of  two  regions,  and 
takes  two  from  each,  as  in  the  case  of  the  serrati.  Again,  he  will 
perceive  that  the  muscles  of  the  upper  half  of  the  table  take  their 
origin  from  spinous  processes,  and  pass  outwards  to  transverse,  whereas 
the  lower  half  arise  mostly  from  transverse  processes.  To  the  student, 
then,  we  commit  these  reflections,  and  leave  it  to  the  peculiar  tenor  of 
his  own  mind  to  make  such  arrangements  as  will  be  best  retained  by 
his  memory. 

The  serrati  are  respiratory  muscles  acting  in  opposition  to  each 
other,  the  serrattis  posticus  superior  drawing  the  ribs  upwards,  and 
thereby  expanding  the  chest;  and  the  infeinor  drawing  the  lower 
ribs  downwards  and  diminishing  the  cavity  of  the  chest.  The  former  is 
an  inspiratory,  the  latter  an  expiratory  muscle.  The  splenii  muscles 
of  one  side  draw  the  vertebral  column  backwards  and  to  one  side,  and 
rotate  the  head  towards  the  corresponding  shoulder.  The  muscles  of 
opposite  sides,  acting  together,  will  draw  the  head  directly  backwards. 
They  are  the  natural  antagonists  of  the  stemo-mastoid  muscles. 

The  sacro-lumbalis  with  its  accessory  muscle,  the  longissimus  dorsi 
and  spinalis  dorsi,  are  known  by  the  general  term  of  erectores  spifUBy 
which  sufficiently  expresses  their  action.  They  keep  the  spine  sup- 
ported in  the  vertical  position  by  their  broad  origin  from  below,  and 
by  means  of  their  insertion,  by  distinct  tendons,  into  the  ribs  and 
spinous  processes.  Being  made  up  of  a  number  of  distinct  fasciculi, 
which  alternate  in  their  actions,  the  spine  is  kept  erect  without 
fatigue,  even  when  they  have  to  counterbalance  a  corpulent  abdominal 
development  The  continuations  upwards  of  these  muscles  into  the 
neck  preserve  the  steadiness  and  uprightness  of  that  region.  When 
the  muscles  of  one  side  act  alone,  the  neck  is  rotated  upon  its  axis. 
The  complecEus,  by  being  attached  to  the  occipital  bone,  draws  the 
head  backwards,  and  counteracts  the  muscles  on  the  anterior  part  of 
the  neck.     It  assists  also  in  the  rotation  of  the  head. 

The  semi-spincdes  and  multifidus  spines  muscles  act  directly  on  the 
yertebrse,  and  contribute  to  the  general  action  of  supporting  the  verte- 
bral column  erect. 

The  four  little  muscles  situated  between  the  occiput  and  the  two  first 
yertebrse,  effect  the  various  movements  between  these  bones ;  the  recti 
producing  the  antero-posterior  actions,  and  the  obliqui  the  rotatory 
motions  of  the  atlas  on  the  axis. 
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per  donaL 


pner  dorsal, 
t  lower  cervical, 
pper  cervical, 
xcept  atlas. 


INSERTION. 


Transverse 
Processes. 


4  upper  cervical 


n  last  lumbar  to 


Hd  and  lumbar. 


{ 


4  lower  cervical. 
4  lower  cervical. 


Bibs. 


•{ 


2nd,  3rd,  4th,  and  5th. 


4  lower  ribs. 


•! 


angles  of  6  lower. 

angles  of  6  upper. 

all  the  ribs  between  the 
tubercles  and  angles. 


•i 


atlas. 


•  { 


cervical  &  lumbar. 


all  the  ribs  between  the 
tubercles  and  angles 


Additional. 


clavicle  and  spine  of 

the  scapula, 
posterior  bicipital 
ridge  of  the  humerus. 


angle  and  base  of  the 
scapula. 

base  of  the  sci^ula. 

base  of  the  scapula. 
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occipital  bone. 

occipital  bone. 
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The  actions  of  the  remaining  muscles  of  the  spine,  the  supra  and 
inter-spinales  and  inter-transversales,  are  expressed  in  their  names. 
They  approximate  their  attachments  and  assist  the  more  powerful 
muscles  in  preserving  the  erect  position  of  the  body. 

The  levatores  costarum  raise  the  posterior  parts  of  the  ribs,  and  are 
probably  more  serviceable  in  preserving  the  articulation  of  the  ribs  from 
dislocation,  than  in  raising  them  in  inspiration. 


MUSCLES  OF  THE  THORAX. 

The  principal  muscles  situated  upon  the  thorax  belong  in  their 
actions  to  the  upper  extremity,  with  which  they  will  be  described. 
They  are  the  pectoralis  major  and  minor,  subclavius  and  serratus 
magnus.  The  true  thoracic  muscles  are  few  in  number,  and  appertain 
exclusively  to  the  actions  of  the  ribs ;  they  are,  the — 

Intercostales  extemi, 
Intercostales  interni. 
Triangularis  stemi. 

The  intercostal  muscles  are  two  planes  of  muscular  and  tendinous 
fibres  directed  obliquely  between  the  adjacent  ribs  and  closing  the  in- 
tercostal spaces.  They  are  seen  partially  upon  the  removal  of  the  pec- 
toral muscles,  or  upon  the  inner  surface  of  the  chest.  The  triangularis 
stemi  is  within  the  chest,  and  requires  the  removal  of  the  anterior 
part  of  the  thorax  to  bring  it  into  view. 

The  Intercostales  bxterni,  eleven  on  each  side,  commence  pos- 
teriorly at  the  tubercles  of  the  ribs,  and  advance  forwards  to  the  cos- 
tal cartilages  where  they  terminate  in  a  thin  aponeurosis  which  is  con- 
tinued onwards  to  the  sternum.  Their  fibres  are  directed  obliquely 
downwards  and  inwards,  pursuing  the  same  line  with  those  of  the  ex- 
ternal oblique  muscle  of  the  abdomen.  They  are  thicker  than  the  in- 
ternal intercostals. 

The  Intercostales  interni,  also  eleven  on  each  side,  commence 
anteriorly  at  the  sternum,  and  extend  backwards  as  far  as  the  angles 
of  the  ribs,  whence  they  are  prolonged  to  the  vertebral  column  by  a 
thin  aponeurosis.  Their  fibres  are  directed  obliquely  downwards  and 
backwards,  and  correspond  in  direction  with  those  of  the  internal  ob- 
lique muscle  of  the  abdomen.  The  two  muscles  cross  each  other  in  the 
direction  of  their  fibres. 

In  structure  the  intercostal  muscles  consist  of  an  admixture  of 
muscular  and  tendinous  fibres.  They  arise  from  the  two  lips  of  the 
lower  border  of  the  ribs,  the  external  from  the  outer  lip,  the  internal 
from  the  inner,  and  are  inserted  into  the  upper  border. 

Relations.  —  The  external  intercostals,  by  their  external  surface, 
with  the  muscles  which  immediately  invest  the  chest,  viz.  the  pecto- 
ralis major  and  minor,  the  serratus  magnus,  serratus  posticus  superior 
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and  inferior,  scalenus  posticus ;  sacro-Iumbalis,  and  longissimus  dorsi, 
with  their  continuations,  the  cervicalis  ascendens  and  transversalis 
colli;  the  levatores  costarum,  and  the  obliquus  extemus  abdominis. 
By  llieir  internal  suffoux  with  the  internal  intercostals,  the  intercostal 
vessels  and  nerves,  and  a  thin  aponeurosis,  and  posteriorly  with  the 
pleura.  The  internal  intercostals,  by  their  external  surface  with  the 
external  intercostals,  and  intercostal  vessels  and  nerves ;  by  their  in- 
ternal mrfoLce  with  the  pleura  costalis,  the  triangularis  stemi  and 
diaphragm. 

Connected  with  the  internal  intercostals  are  a  variable  number  of 
muscular  £Eisciculi  which  pass  from  the  inner  surface  of  one  rib  near 
its  middle  to  the  next  or  next  but  one  below ;  these  are  the  subcostal 
or  more  correctly  the  ifitracostal  muscles. 

The  Triangularis  sterni,  situated  upon  the  inner  wall  of  the 
front  of  the  chest,  arises  by  a  thin  aponeurosis  from  the  side  of  the 
sternum,  ensiform  cartilage,  and  sternal  extremities  of  the  costal  car- 
tilages; and  is  inserted  by  fleshy  digitations  into  the  cartilages  of 
the  third,  fourth,  fifth,  and  sixth  ribs,  and  often  into  that  of  the 
second. 

Relations. — By  its  eaiemal  surface  with  the  sternum,  the  ensiform 
cartilage,  the  costal  cartilages,  internal  intercostal  muscles,  and  in- 
ternal mammary  vessels.  By  its  internal  surface  with  the  pleura 
costalis,  the  areolar  tissue  of  the  anterior  mediastinum  and  the 
diaphragm.  The  lower  fibres  of  the  triangularis  stemi  are  continuous 
with  those  of  the  diaphragm. 

Actions, — The  intercostal  muscles  raise  the  ribs  when  they  act  from 
above,  and  depress  them  when  they  take  their  fixed  point  from  below. 
They  are,  therefore,  both  inspiratory  and  expiratory  muscles.  The 
triangularis  stemi  draws  down  the  costal  cartilages,  and  is  therefore  an 
expiratory  muscle. 


MUSCLES  OF  THE  ABDOMEN. 

The  muscles  of  this  region  are,  the — 

Obliquus  extemus  (descendens), 

Obliquus  intemus  (ascendens), 

Cremaster, 

Transversalis, 

Rectus, 

Pyramidalis, 

Quadratus  lumborum. 

Psoas  parvus. 

Diaphragm. 

IHssedum. — ^The  dissection  of  the  abdominal  muscles  is  to  be  com- 
menced by  making  three  incisions: — The  first,  vertical^  in  the  middle 
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line,  from  over  the  lower  part  of  the  sternum  to  the  pubes  ;  the 
second,  oblique,  from  the  umbilicus,  upwards  and  outwards,  to  the 
outer  side  of  the  chest,  as  high  as  the  fifth  or  sixth  rib ;  and  the  third, 
oblique,  from  the  umbilicus,  downwards  and  outwards,  to  the  middle 
of  the  crest  of  the  ilium.  The  three  flaps  included  by  these  incisions 
should  then  be  dissected  back  in  the  direction  of  the  fibres  of  the  ex- 
ternal oblique  muscle,  beginning  at  the  angle  of  each.  The  integu- 
ment and  superficial  fascia  should  be  dissected  off  together  bo  as  to  ex- 
pose the  fibres  of  the  muscle  at  once. 

If  the  external  oblique  muscle  be  dissected  on  both  sides,  a  white 
tendinous  line  will  be  seen  along  the  middle  of  the  abdomen,  extend- 
ing from  the  ensiform  cartilage  to  the  os  pubis ;  this  is  the  linea  alba. 
A  little  external  to  it,  on  each  side,  two  curved  lines  will  be  observed 
extending  from  the  sides  of  the  chest  to  the  os  pubis,  and  bounding 
the  recti  muscles :  these  are  the  linea  semilunares.  Some  transverse 
lines,  linetB  transversa,  three  or  four  in  number,  connect  the  lines 
semilunares  with  the  linea  alba. 

The  ExTBRNAL  OBLIQUE  MUSCLB  (obUqutts  extemus  abdominis 
descendens)  is  the  external  flat  muscle  of  the  abdomen.  Its  name  is 
derived  from  the  obliquity  of  its  direction,  and  the  descending  course  of 
its  fibres.  It  arises  by  fleshy  digitations  from  the  external  surfiEice  of 
the  eight  inferior  ribs ;  the  five  upper  digitations  being  received  be- 
tween corresponding  processes  of  the  serratus  magnus,  and  the  three 
lower  of  the  latissimus  dorsi.  Soon  after  its  origin  it  spreads  out 
into  a  broad  aponeurosis,  which  is  inserted  into  the  outer  lip  of  the 
crest  of  the  ilium  for  one  half  its  length,  the  anterior  superior  spinous 
process  of  the  ilium,  spine  of  the  os  pubis,  pectineal  line,  front  of  the 
08  pubis,  and  linea  alba. 

The  lower  border  of  the  aponeurosis,  which  is  stretched  between 
the  anterior  superior  spinous  process  of  the  ilium  and  the  spine  of  the 
OS  pubis,  is  rounded  from  being  folded  inwards,  and  forms  PouparCs 
ligament;  the  insertion  into  the  pectineal  line  is  Gimbemai'*8  ligamefii. 

Just  above  the  crest  of  the  os  pubis  is  the  external  abdominal  ring,  a 
triangular  opening  formed  by  the  separation  of  the  fibres  of  the  apo- 
neurosis of  the  external  oblique.  It  is  oblique  in  its  direction,  and 
corresponds  with  the  course  of  the  fibres  of  the  aponeurosis.  It  is 
bounded  below  by  the  crest  of  the  os  pubis ;  on  either  side,  by  the  borders 
of  the  aponeurosis,  which  are  cailedpillars;  and  above  by  some  curved 
fibres  (inter-columnar),  which  originate  from  Poupart's  ligament,  and 
cross  the  upper  angle  of  the  ring,  so  as  to  give  it  strength.  The  external 
pillar,  which  is  at  the  same  time  inferior  from  the  obliquity  of  the 
opening,  is  inserted  into  the  spine  of  the  os  pubis ;  the  internal  or  supe- 
rior pillar  forms  an  interlacement  with  its  fellow  of  the  opposite  side 
over  the  front  of  the  symphysis  pubis.  The  external  abdominal  ring 
gives  passage  to  the  spermatic  cord  in  the  male,  and  round  ligament  in 
the  female :  they  are  both  invested  in  their  passage  through  it  by  a 
thin  fascia  derived  from  the  edges  of  the  ring,  and  called  inler-columnar 
fascia,  or  fejscia  spermatica. 
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The  pouch  of  inguinal  hernia,  in  passing  through  this  opening,  re- 
ceives Uie  inter-colunmar  fascia,  as  one  of  its  coverings. 

Relations. — By  its  external  surface  with  the  superficial  fescia  and 
int^ument,  and  with  the  cutaneous  vessels  and  nerves,  particularly  the 
superficial  epigastric  and  superficial  circumflexa  ilii  vessels.  It  is  ge- 
nerally overlapped  posteriorly  by  the  latissimus  dorsi.  By  its  internal 
surface  with  llie  internal  oblique,  the  lower  part  of  the  eight  inferior 
ribs  and  intercostal  muscles,  the  cremaster,  the  spermatic  cord  in  the 
male,  and  the  round  ligament  in  the  female.  The  upper  border  of  the 
external  oblique  is  continuous  with  the  pectoralis  major. 

The  external  oblique  is  now  to  be  removed  by  making  an  incision 
across  the  ribs,  just  below  its  origin,  to  its  posterior  border ;  and  another 
along  Poupart^s  ligament  and  the  crest  of  the  ilium.  Poupart's  liga- 
ment should  be  left  entire,  as  it  gives  attachment  to  the  next  muscles. 
The  muscle  may  then  be  turned  forwards  towards  the  linea  alba,  or 
removed  altogether. 

The  Internal  oblique  muscle  (obliquus  intemus  abdominis^  as- 
cendens\  is  the  middle  flat  muscle  of  the  abdomen.  It  arises  from 
the  outer  half  of  Poupart^s  ligament,  from  the  middle  of  the  crest  of 
the  ilium  for  two-thirds  of  its  length,  and  by  a  thin  aponeurosis  from 
the  spinous  processes  of  the  lumbar  vertebrae.  Its  fibres  diverge  from 
their  origin,  so  that  those  from  Poupart^s  ligament  curve  downwards, 
those  from  the  anterior  part  of  the  crest  of  the  ilium  pass  transversely, 
and  the  rest  ascend  obliquely.  The  muscle  is  inserted  into  the  pecti- 
neal line  and  crest  of  the  os  pubis,  linea  alba,  and  lower  borders  of  the 
five  inferior  ribs. 

Along  the  upper  three  fourths  of  the  linea  semilunaris,  the  aponeu- 
rosis of  the  internal  oblique  separates  into  two  lamellae,  which  pass 
one  in  front  and  the  other  behind  the  rectus  muscle  to  the  linea  alba, 
where  they  are  inserted ;  along  the  lower  fourth,  the  aponeurosis 
passes  altogether  in  front  of  the  rectus  without  separation.  The 
two  layers,  which  thus  enclose  the  rectus,  form  for  it  a  partial  sheath. 

The  lowest  fibres  of  the  internal  oblique  are  inserted  into  the  pecti- 
neal line  of  the  os  pubis  in  common  with  those  of  the  transversalis 
muscle.  Hence  the  tendon  of  this  insertion  is  called  the  cwyoined 
tendon  cf  the  internal  oblique  and  transversalis.  This  structure  corres- 
ponds with  the  external  abdominal  ring,  and  forms  a  protection  to  what 
would  otherwise  be  a  weak  point  in  the  abdomen.  Sometimes  the 
tendon  is  insufficient  to  resist  the  pressure  from  within,  and  becomes 
forced  through  the  external  ring ;  it  then  forms  the  distinctive  covering 
of  diret^  inguinal  hernia. 

The  spermatic  cord  passes  beneath  the  arched  border  of  the  internal 
oblique  muscle,  between  it  and  Poupart*s  ligament.  During  its  pas- 
sage some  fibres  are  given  off  from  the  lower  border  of  the  muscle, 
which  accompany  the  cord  downwards  to  the  testicle,  and  form  loops 
aronnd  it:  this  is  the  cremaster  muscle.  In  the  descent  of  oblique 
inguinal  hernia,  which  travels  the  same  course  with  the  spermatic 
cord,  the  cremaster  muscle  forms  one  of  its  coverings. 
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The  Crsmaster,  considered  as  a  distinct  muscle,  arises  from  the 
middle  of  Poupart^s  ligament,  and  forms  a  series  of  loops  upon 
the  spermatic  cord.  A  few  of  its  fibres  are  inserted  into  the  tu- 
nica vaginalis,  the  rest  ascend  along  the  inner  side  of  the  cord,  to 
be  inserted^  vnth  the  conjoined  tendon,  into  the  pectineal  line  of  the 
OS  pubis. 

Relations. — The  internal  oblique  is  in  relation  by  its  external  surface 
with  the  external  oblique,  latissimus  dorsi,  spermatic  cord,  and  external 
abdominal  ring.  By  its  internal  surface  with  the  transversalis  muscle, 
the  fascia  transversalis,  the  internal  abdominal  ring,  and  spermatic 
cord.  By  its  lower  and  arched  border  with  the  spermatic  cord,  form- 
ingthe  upper  boundary  of  the  spermatic  canaL 

The  cremaster  is  in  relation  by  its  external  surface  with  the  aponeu- 
rosis of  the  external  oblique  and  inter- columnar  fascia ;  and  by  its  in- 
terned, surface  with  the  fascia  propria  of  the  spermatic  cord. 

The  internal  oblique  muscle  is  to  be  removed  by  separating  it  from 
its  attachments  to  the  ribs  above,  and  to  the  crest  of  the  ilium  and 
Poupart^s  ligament  below.  It  should  be  divided  behind  by  a  vertical 
incision  extending  from  the  last  rib  to  the  crest  of  the  ilium,  as  its 
lumbar  attachment  cannot  at  present  be  examined.  The  muscle  is 
then  to  be  turned  forwards.  Some  degree  of  care  will  be  required  in 
performing  this  dissection  from  the  difficulty  of  distinguishing  between 
this  muscle  and  the  one  beneath.  A  thin  layer  of  cellular  tissue  is  all 
that  separates  them  for  the  greater  part  of  their  extent.  Near  the 
crest  of  the  ilium  the  circumfiexa  ilii  artery  ascends  between  the  two 
muscles,  and  forms  a  valuable  guide  to  their  separation.  Just  above 
Poupart^s  ligament  they  are  so  closely  connected  that  it  is  impossible 
to  divide  them. 

The  Transversalis  is  the  internal  flat  muscle  of  the  abdomen ;  it 
is  transverse  in  the  direction  of  its  fibres,  as  is  implied  in  its  name. 
It  arises  from  the  outer  third  of  Poupart^s  ligament,  from  the  internal 
lip  of  the  crest  of  the  ilium,  its  anterior  two-thirds ;  from  the  spinous 
and  transverse  processes  of  the  lumbar  vertebrae,  and  from  the  inner 
sur&ces  of  the  six  mferior  ribs,  indigitating  with  the  diaphragm.  Its 
lower  fibres  curve  downwards,  to  be  inserted,  with  the  lower  fibres  of 
the  internal  oblique,  into  the  pectineal  line,  and  form  the  conjoined 
tendon.  Throughout  the  rest  of  its  extent  it  is  inserted  into  the 
crest  of  the  os  pubis  and  linea  alba.  The  lower  fourth  of  its  aponeurosis 

soperior  or  internal  pillar ;  the  margin  below  the  ring,  the  hiferior  or  external 
piUar;  the  curved  intercolumnar  fibres  are  seen  proceeding  upwards  from  Pou- 
part's  ligament  to  strengthen  the  ring.  The  numbers  14  and  16  are  situated 
upon  the  fucia  lata  of  the  thigh ;  the  opening  immediately  to  the  right  of  16  is 
the  saphenous  opening.  16.  The  rectus  muscle  of  the  right  side  brought  into 
view  by  the  removal  of  the  anterior  segment  of  its  sheath :  *  the  posterior  seg- 
ment of  its  sheath  with  the  divided  edge  of  the  anterior  segment.  17*  The 
pyramidalis  muscle.  18.  The  internal  oblique  muscle.  19-  The  cox^joined 
UsDAon  cli  the  internal  oblique  and  transversalis  descending  behind  Poupart's 
H^unent  to  the  pectineal  line.  20.  The  arch  formed  between  the  lower  curved 
bovtder  of  the  internal  oblique  muscle  and  Poupart's  ligament;  it  is  beneath  this 
arch  that  the  spermatic  cord  and  hernia  pass. 
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mellae ; — anterior^  which  is  attached  to  the  bases  of  the  transyerse  pro- 
cesses of  the  lumbar  Tertebrae ;  middle,  to  the  apices  of  the  transverse 
processes ;  and  posterior,  to  the  apices  of  the  spinous  processes.  The 
anterior  and  middle  lamellae  enclose  the  quadratus  lumborum  muscle ; 
and  the  middle  and  posterior,  the  erector  spinae.  The  union  of  the 
posterior  lamella  of  the  transversalis  with  the  posterior  aponeurosis  of 
the  internal  oblique,  serratus  posticus  inferior,  and  latissimus  dorsi, 
constitutes  the  lumbar  fascia, 

Rdatiuns, — ^Bj  its  external  surface  with  the  internal  oblique,  the  in- 
ternal sur&ces  of  the  lower  ribs,  and  internal  intercostal  muscles.  By 
its  internal  surface  with  the  transversalis  fascia,  which  separates  it  from 
the  peritoneum,  with  the  psoas  magnus,  and  with  the  lower  part  of  the 
rectus  and  pjramidalis.  The  spermatic  cord  and  oblique  inguinal 
hernia  pass  beneath  the  lower  border,  but  have  no  direct  relation 
with  it. 

To  dissect  the  rectus  musde,  its  sheath  should  be  opened  by  a  ver- 
tical incision  extending  from  over  the  cartilages  of  the  lower  ribs  to 
the  front  of  the  os  pubis.  The  sheath  may  then  be  dissected  off  and 
turned  to  either  side ;  this  is  easily  done  excepting  at  the  lineae  trans- 
versae,  where  a  close  adhesion  subsists  between  the  muscle  and  the  ex- 
ternal boundary  of  the  sheath.  The  sheath  contains  the  rectus  and 
pyramidalis  muscle. 

The  Rectus  muscle  arises  by  a  flattened  tendon  from  the  crest  of 
the  OS  pubis,  and  is  inserted  into  the  cartilages  of  the  fifth,  sixth,  and 
seventh  ribs.  It  is  traversed  by  several  tendinous  zig-zag  intersections, 
called  lineae  transversae.  One  of  these  is  usually  situated  at  the  um- 
bilicus, two  above  that  point,  and  sometimes  one  below.  They  are 
vestiges  of  the  abdominal  ribs  of  reptiles,  and  very  rarely  extend 
completely  through  the  muscle. 

Relaiions* — By  its  external  surface  with  the  anterior  lamella  of  the 
aponeurosis  of  the  internal  oblique,  below  with  the  aponeurosis  of  the 
transversalis,  and  pyramidalis.  By  its  internal  surface  with  the 
ensiform  cartilage,  the  cartilages  of  the  fifth,  sixth,  seventh,  eighth 
and  ninth  ribs,  with  the  posterior  lamella  of  the  internal  oblique,  the 
peritoneum,  and  the  epigastric  artery  and  veins. 

The  Pyramidalis  muscle  arv^  from  the  crest  of  the  os  pubis  in 
front  of  the  rectus,  and  is  inserted  into  the  linea  alba  at  about  midway 
between  the  umbilicus  and  the  os  pubis.  It  is  enclosed  in  the  same 
sheath  with  the  rectus,  and  rests  against  the  lower  part  of  that  muscle. 
This  muscle  is  sometimes  wanting. 

The  rectus  may  now  be  divided  across  the  middle,  and  the  two  ends 
drawn  aside  for  Uie  purpose  of  examining  the  mode  of  formation  of  its 
sheath. 

The  sheath  of  the  rectus  is  formed  in  front  for  the  upper  three- 
fourths  of  its  extent,  by  the  aponeurosis  of  the  external  oblique  and 
the  anterior  lamella  of  the  internal  oblique,  and  behind  by  the  poste- 
rior lamella  of  the  internal  oblique  and  the  aponeurosis  of  the  tran»- 
YcraaliB.    At  the  commencement  of  the  lower  fourth,  the  posterior 
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wall  of  the  sheath  terminates  in  a  thin  curved  margin,  the  apo- 
neuroses of  the  three  muscles  passing  altogether  in  front  of  the 
rectus. 

The  next  two  muscles  can  be  examined  only  when  the  viscera  of 
the  abdomen  are  removed.  To  see  the  quadratus  lumborum,  it  is 
also  necessary  to  divide  and  draw  aside  the  psoas  muscle  and  the  an- 
terior lamella  of  the  aponeurosis  of  the  transversalis. 

The  Quadratus  lumborum  muscle  is  concealed  from  view  by 
the  anterior  lamella  of  the  aponeurosis  of  the  transversalis  muscle, 
which  is  inserted  into  the  bases  of  the  transverse  processes  of  the 
Imnbar  vertebrae.  When  this  lamella  is  divided,  the  muscle  will  be 
seen  arising  from  the  last  rib,  and  from  the  transverse  processes  of  the 
four  upper  lumbar  vertebrae.  It  is  inserted  into  the  crest  of  the  ilium 
and  ilio-lumbar  ligament  If  the  muscle  be  cut  across  or  removed, 
the  middle  lamella  of  the  transversalis  will  be  seen  attached  to  the 
apices  of  the  transverse  processes ;  the  quadratus  being  enclosed  be- 
tween the  two  lamellae  as  in  a  sheath. 

Relations,  —  Enclosed  in  the  sheath  formed  by  the  transversalis 
muscle,  it  is  in  relation  in  fronts  with  the  kidney,  the  colon,  the 
psoas  magnus,  and  the  diaphragm.  Behind^  but  also  separated  by  its 
sheath,  with  the  erector  spinas. 

The  Psoas  PAR^'us  arises  from  the  tendinous  arches  and  interverte- 
bral substance  of  the  last  dorsal  and  first  lumbar  vertebra,  and  termi- 
nates in  a  long  slender  tendon  which  expands  inferiorly  and  is  inserted 
into  the  ilio-pectineal  line  and  eminence.  The  tendon  is  continuous  by 
its  outer  border  with  the  iliac  fascia. 

Relations, — It  rests  upon  the  psoas  magnus,  and  is  covered  in  by 
the  peritoneum ;  superiorly  it  passes  beneath  the  ligamentum  arcu- 
atum  of  the  diaphragm.     It  is  occasionally  wanting. 

Dl\phra6M. — To  obtain  a  good  view  of  this  important  inspiratory 
muscle,  the  peritoneum  should  be  dissected  from  its  under  sur&ce.  It 
is  the  muscular  septum  between  the  thorax  and  abdomen,  and  is  com- 
posed of  two  portions,  a  greater  and  a  lesser  muscle.  The  greater 
musde  arises  f^om  the  ensiform  cartilage  ;  from  the  inner  sur&ces  of 
the  six  inferior  ribs,  indigitating  with  the  transversalis  ;  and  from  the 
ligamentum  arcuatum  externum  and  internum.  From  these  points, 
which  form  the  internal  circumference  of  the  trunk,  the  fibres  converge 
and  are  inserted  into  the  central  tendon. 

The  ligamentum  arcuatum,  externum  is  the  upper  border  of  the  an- 
terior lamella  of  the  aponeurosis  of  the  transversalis :  it  arches  across 
the  origin  of  the  quadratus  lumborum  muscle,  and  is  attached  by  one 
extremity  to  the  base  of  the  transverse  process  of  the  first  lumbar 
vertebra,  and  by  the  other  to  the  apex  and  lower  margin  of  the  last 
rib. 

The  ligamentum  arcuatum  internum^  or  proprium,  is  a  tendinous 
arch  thrown  across  the  psoas  magnus  muscle  as  it  emerges  from  the 
chest.  It  is  attached  by  one  extremity  to  the  base  of  the  transverse 
process  of  the  first  lumbar  vertebra,  and  by  the  other  is  continuous 
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portions  of  the  muscle ;  the  right  being  the  larger  and  more  rounded, 
and  the  left  smaller  and  lengthened  in  its  form. 

Between  the  sides  of  the  ensiform  cartilage  and  the  cartilages  of  the 
adjoining  ribs,  is  a  small  triangular  space  where  the  muscular  fibres  of 
the  diaphragm  are  deficient.  This  space  is  closed  only  by  peritoneum 
on  the  side  of  the  abdomen,  and  by  pleura  within  the  chest.  It  is 
therefore  a  weak  point,  and  a  portion  of  the  contents  of  the  abdomen 
might,  by  violent  exertion,  be  forced  through  it,  producing  phrenic,  or 
diaphragmatic  hernia. 

The  lesser  muscle  of  the  diaphragm  takes  its  origin  from  the  bodies 
of  the  lumbar  vertebrae  by  two  tendons.  The  rigfit^  larger  and  longer 
than  the  left,  arises  from  the  anterior  surface  of  the  bodies  of  the 
second,  third,  and  fourth  vertebrae  ;  and  the  le/i  from  the  side  of  the 
second  and  third.  The  tendons  form  two  large  fleshy  bellies  (crura)^ 
which  ascend  to  be  inserted  into  the  central  tendon.  The  inner 
fasciculi  of  the  two  crura  cross  each  other  in  front  of  the  aorta,  and 
again  diverge  to  surround  the  oesophagus,  so  as  to  present  the  appear- 
ance of  a  figure  of  eight.  The  anterior  &sciculus  of  the  decussation  is 
formed  by  the  right  cms. 

The  openings  in  the  diaphragm  are  three :  one,  quadrilateral,  in  the 
tendinous  centre,  at  the  union  of  the  right  and  middle  leaflets,  for  the 
passage  of  the  if^erior  vena  cava ;  a  muscular  opening  of  an  elliptic 
shape  formed  by  the  two  crura,  for  the  transmission  of  the  oesophagus 
and  pneumogastrie  nerves ;  and  a  third,  the  aortic,  which  is  formed 
by  a  tendinous  arch  thrown  firom  the  tendon  of  one  cms  to  that  of  the 
other,  beneath  which  pass  the  aorta,  the  right  vena  azygos,  and  thoracic 
duct.  The  great  splanchnic  nerves  pass  through  openings  in  the  lesser 
muscle  on  each  side,  and  the  lesser  splanchnic  nerves  through  the  fibres 
which  arise  from  the  ligamentum  arcuatum  internum. 

Relations, — By  its  superior  surface  with  the  pleurae,  the  pericar- 
dium, the  heart,  and  the  lungs.  By  its  inferior  surfoux  with  the  peri- 
toneum ;  on  the  left  with  the  stomach  and  spleen  ;  on  the  right  with 
the  convexity  of  the  liver  ;  and  behind  with  the  kidneys,  the  supra- 
renal capsules,  the  duodenum,  and  the  solar  plexus.  By  its  circum- 
ference with  the  ribs  and  intercostal  muscles,  and  with  the  vertebral 
column. 

Actions, — The  external  oblique  muscle,  acting  singly,  would  draw 
the  thorax  towards  the  pelvis,  and  twist  the  body  to  the  opposite  side. 
Both  muscles,  acting  together,  would  flex  the  thorax  directly  on  the 
pelvis.  The  internal  oblique  of  one  side  draws  the  chest  downwards 
and  outwards  :  both  together  bend  it  directly  forwards.  Either 
transversalis  muscle,  acting  singly,  will  diminish  the  size  of  the  abdo- 
men on  its  own  side,  and  both  together  will  constrict  the  entire 
cylinder  of  the  cavity.  The  recti  muscles,  assisted  by  the  pyramidales, 
flex  the  thorax  upon  the  chest,  and,  through  the  medium  of  the  lineae 
transversae,  are  enabled  to  act  when  their  sheath  is  curved  inwards  by 
the  action  of  the  transversales.  The  pyramidales  are  tensors  of  the  linea 
alba.    The  abdominal  are  expiratory  muscles,  and  the  chief  agents  of 
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expulsion  ;  by  their  action  the  foetus  is  expelled  from  the  uterus,  the 
urine  frx)m  the  bladder,  the  faeces  from  the  rectum,  the  bile  from  the 
gall-bladder,  the  ingesta  from  the  stomach  and  bowels  in  vomiting,  and 
the  mucous  and  irritating  substances  from  the  bronchial  tubes,  trachea, 
and  nasal  passages,  during  coughing  and  sneezing.  To  produce  these 
efforts  they  all  act  together.  Their  violent  and  continued  action  pro- 
duces hernia ;  and,  acting  spasmodically,  they  may  occasion  rupture 
of  the  viscera.  The  quadratus  lumborum  draws  the  last  rib  down- 
wards, and  is  an  expiratory  muscle  ;  it  also  serves  to  bend  the  verte- 
bral column  to  one  or  the  other  side.  The  psoas  parvus  is  a  tensor 
of  the  iliac  &scia,  and,  taking  its  fixed  origin  from  below,  it  may  as- 
sist in  flexing  the  vertebral  column  forwards.  The  diaphragm  is  an 
inspiratory  muscle,  and  the  sole  agent  in  tranquil  inspiration.  When 
in  action,  the  muscle  is  drawn  downwards,  its  plane  being  rendered  ob- 
lique from  the  level  of  the  ensiform  cartilage,  to  that  of  the  upper  lumbar 
vertebra.  During  relaxation  it  is  convex,  and  encroaches  consider- 
ably on  the  cavity  of  the  chest,  particularly  at  the  sides,  where  it 
corresponds  with  the  lungs.  It  assists  the  abdominal  muscles  power- 
fully in  expulsion,  every  act  of  that  kind  being  preceded  or  accom- 
panied by  a  deep  inspiration.  Spasmodic  action  of  the  diaphragm 
produces  hiccough  and  sobbing,  and  its  rapid  alternation  of  contraction 
and  relaxation,  combined  with  laryngeal  and  facial  movements,  laugh- 
ing and  crying. 


MUSCLES  OF  THE  PERINEUM. 

The  muscles  of  the  perineum  are  situated  in  the  outlet  of  the  pelvis, 
and  consist  of  two  groups,  one  of  which  belongs  especially  to  the 
organs  of  generation  and  urethra,  the  other  to  the  termination  of  the 
alimentary  canal.  To  these  may  be  added  the  only  pair  of  muscles 
which  is  proper  to  the  pelvis,  the  coccygeus.  The  muscles  of  the  peri- 
neal region  in  the  male,  are  the 

Accelerator  urinse. 
Erector  penis. 
Compressor  urethrae, 
Transversus  perinei. 
Sphincter  ani. 
Levator  ani, 
Coccygeus. 

Dissection, — ^To  dissect  the  perineum,  the  subject  should  be  fixed 
in  the  position  for  lithotomy,  that  is,  the  hands  should  be  bound  to 
the  soles  of  the  feet,  and  the  knees  kept  apart.  An  easier  plan  is  the 
drawing  of  the  feet  upwards  by  means  of  a  cord  passed  through  a  hook 
in  the  ceiling.  Both  of  these  plans  of  preparation  have  for  their 
object  the  full  exposure  of  the  perineum.    And  as  this  is  a  dissection 
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which  demands  some  degree  of  delicacy  and  nice  manipulation,  a  strong 
light  should  be  thrown  upon  the  part.  Having  fixed  the  subject,  and 
drawn  the  scrotum  upwards  by  means  of  a  string  or  hook,  carry  an 
incision  from  the  base  of  the  scrotum  along  the  ramus  of  the  pubes  and 
ischium  and  tuberosity  of  the  ischium,  to  a  point  parallel  with  the 
apex  of  the  coccyx  ;  then  describe  a  curve  over  the  coccyx  to  the  same 
point  on  the  opposite  side,  and  continue  the  incision  onwards  along 
the  opposite  tuberosity,  and  along  the  ramus  of  the  ischium  and  of  the 
pubes,  to  the  opposite  side  of  the  scrotum,  where  the  two  extremities 
may  be  connected  by  a  transverse  incision.  This  incision  will  com- 
pletely surround  the  perineum,  following  very  nearly  the  outline  of  its 
boundaries.  Now  let  the  student  dissect  oflf  the  integument  carefully 
from  the  whole  of  the  included  space,  and  he  will  expose  the  fatty 
cellular  structure  of  the  common  superficial  fascia,  which  exactly  re- 
sembles the  superficial  &scia  in  every  other  situation.  The  common 
superficial  &scia  is  then  to  be  removed  to  the  same  extent,  exposing 
the  superficial  perineal  fescia.  This  layer  is  also  to  be  turned  aside, 
when  the  muscles  of  the  genital  region  of  the  perineum  will  be  brought 
into  view. 

The  AccELERATORES  URiNiE  (bulbo-cavemosus)  arise  from  a  ten- 
dinous point  in  the  centre  of  the  perineum  and  from  the  fibrous  raphe 
of  the  two  muscles.  From  these  origins  the  fibres  diverge,  like  the 
plumes  of  a  pen  ;  the  posterior  fibres  to  be  inserted  into  the  ramus  of 
the  pubes  and  ischium  ;  the  middle  to  encircle  the  corpus  spongiosum, 
and  meet  upon  its  upper  side  ;  and  the  anterior  to  spread  out  upon 
the  corpus  cavemosum  on  each  side,  and  be  inserted,  partly  into  its 
fibrous  structure,  and  partly  into  the  fascia  of  the  penis.  The  poste- 
rior and  middle  insertions  of  these  muscles  are  best  seen,  by  carefiilly 
raising  one  muscle  from  the  corpus  spongiosum  and  tracing  its  fibres. 

Relations, — By  their  superficial  surface  with  the  superficial  perineal 
fascia,  the  dartos,  the  superficial  vessels  and  nerves  of  the  perineum, 
and  on  each  side  with  the  erector  penis.  By  their  deep  surface  with 
the  corpus  spongiosum  and  bulb  of  the  urethra. 

The  Erector  penis  (ischio-cavemosus)  arises  from  the  ramus  and 
tuberosity  of  the  ischium,  and  curves  around  the  root  of  the  penis,  to 
be  inserted  into  the  upper  sur&ce  of  the  corpus  cavemosum,  where  it 
is  continuous  with  a  strong  fascia  which  covers  the  dorsum  of  the 
organ,  the  &scia  penis. 

Rdalions. — By  its  superficial  surfouse  with  the  superficial  perineal 
fascia,  the  dartos,  and  the  superficial  perineal  vessels  and  nerve.  By 
its  deep  surfouse  with  the  corpus  cavemosum  penis. 

The  Compressor  urethra  (Wilson's  and  Guthrie's  muscles), 
consists  of  two  portions  ;  one  of  which  is  transverse  in  its  direction, 
and  passes  inwards,  to  embrace  the  membranous  urethra  ;  the  other  is 
perpendicular,  and  descends  from  the  pubes.  The  transverse  portion, 
particularly  described  by  Mr.  Guthrie,  arises  by  a  narrow  tendinous 
point,  from  the  upper  part  of  the  ramus  of  the  ischium,  on  each  side, 
and  divides  into  two  &sciculi,  which  pass  inwards  and  slightly  up- 


VBI^  and  embrace  (he  membrBUoiiB  portion  of  the  uretlira  and 
Cowper's  glandi.  As  they  pasa  towards  the  nreihiB,  they  spread  out 
and  become  fan-shaped^  and  are  inserted  into  a  tendinoua  ntph6  upon 
the  uppec  and  lower  siutajxi  of  the  urethra,  eHending  from  the  apex 
of  the  proitate  gland,  to  which  they  are  attached  paiteriorlj,  to  the 
bnlboni  portion  of  the  urethra,  with  which  they  are  connected  in  front. 
When  Been  from  above,  these  portiooB  resemble  two  tana,  connected 
bj  Cheii  expanded  bonier  alone  the  middle  line  of  the  membranoas 
urethra,  from  the  pnMtal«  to  the  bulbaue  portion  of  the  urethra.  The 
lame  appearance  ie  obtained  by  viewing  them  trom  below, 

The  jxtpendiadar poTiion'Y  described  by  Mr.  Wilson,  ari$eshy\wo 
tendinous  points  from  the  inner  surfece  of  the  arch  at  the  pubea,  on 
each  aide  nf,  and  dose  to,  the  symphysis.  The  tendinoua  origins  soon 
become  mnecular,  and  descend  perpendicularly,  to  be  inaerted  into  tlie 

•  The  mnides  oC  the  jKhneuia.  i.  The  uceleratorei  uricEe  muieleii  the 
t^an  fvb  up™  t^  corpus  ipoo^Diuni  penifl.  a.  The  corpus  csTctnoflum  of 
one  idde.  3.  ^Hib  erector  perns  of  one  sLdt.  «■  'Hie  cnmsvenuE  periaei  of  one 
^dfl,  A-  The  triUBiilar  space  through  which  the  deep  penncal  fsoda  is  seen. 
41.  The  nhuicteT  ini ;  its  sotsrior  eitremity  is  cut  on.  7.  The  lerator  sni  of 
Oa  Irft  nde  1  the  iixp  space  betweeu  the  tuberesitj  of  the  iichium  (9;  inil  the 
anw,  [■  the  ucMo-recttT  fotsa  i  the  fluiie  fossa  is  seen  upoo  the  opposite  side. 
g.  Tbs  spiog  of  the  isehiDm.    ID,  The  left  eoccjgeus  muscle.    ThE  bounda- 
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Upper  fasciculus  of  the  transyerse  portion  of  the  muscle  ;  so  that  it  is 
not  a  distinct  muscle  surrounding  the  membranous  portion  of  the 
urethra,  and  supporting  it  as  in  a  sling,  as  described  by  Mr.  Wilson, 
but  merely  an  upper  origin  of  the  transverse  muscle. 

The  compressor  uret^rae  may  be  considered  either  as  two  synune- 
trical  muscles  meeting  at  the  raph6,  or  as  a  single  muscle :  I  have 
adopted  the  latter  course  in  the  above  description,  as  appearing  to  me 
the  more  consistent  with  the  general  connections  of  the  muscle,  and 
with  its  actions. 

The  Transversus  perinei  ames  from  the  tuberosity  of  the  ischium 
on  each  side,  and  is  inserted  into  the  central  tendinous  point  of  the 
perineum.* 

Rdatiom, — By  its  superfUsicd  surface  with  the  superficial  perineal 
fascia,  and  supe^cial  perineal  artery.  By  its  deep  surface  with  the 
deep  perineal  ^cia,  and  internal  pudic  artery  and  veins.  By  its  pos- 
terior border  it  is  in  relation  with  that  portion  of  the  superficial  peri- 
neal &8cia  which  passes  back  to  become  continuous  with  the  deep 
&scia. 

To  dissect  the  compressor  urethra^  the  whole  of  the  preceding 
muscles  should  be  removed,  so  as  to  render  the  glistening  sur&ce  of  the 
deep  perineal  £iscia  quite  apparent.  The  anterior  layer  of  this  fascia 
should  then  be  carefidly  dissected  away,  and  the  corpus  spongiosum 
penis  divided  through  its  middle,  separated  firom  the  corpus  caver- 
nosum,  and  drawn  forwards,  to  put  the  membranous  portion  of  the 
urethra,  upon  which  the  muscle  is  spread  out,  on  the  stretch.  The 
muscle  is,  however,  better  seen  in  a  dissection  made  from  within  the 
pelvis,  after  having  turned  down  the  bladder  iiom  its  attachment  to 
the  08  pubis,  and  removed  a  plexus  of  veins  and  the  posterior  layer  of 
the  deep  perineal  fascia. 

The  Sphincter  ani  is  a  thin  and  elliptical  plane  of  muscle  closely 
adherent  to  the  integument,  and  surrounding  the  opening  of  the  anus. 
It  arises  posteriorly  in  the  superficial  &scia  around  the  coccyx,  and  by 
a  fibrous  raphe  from  the  apex  of  that  bone ;  and  is  inserted  anteriorly 
into  the  tendinous  centre  of  the  perineum,  and  into  the  raph6  of  the 
integument,  nearly  as  &r  forwards  as  the  commencement  of  the 
scrotum. 

Relations. — By  its  superficial  surface  with  the  integument.  By  its 
deep  surface  with  the  internal  sphincter,  the  levator  ani,  the  cellular 
tissue  and  fat  in  the  ischio-rectal  fossa,  and  in  front  with  the  superfi- 
cial perineal  fascia. 

The  Sphincter  ani  internus  is  a  muscular  ring  embracing  the 
extremity  of  the  intestine,  and  formed  by  an  aggregation  of  the  cir- 
cular muscular  fibres  of  the  rectum. 

*  I  have  twice  dissected  a  perineum  in  which  the  transversus  perinei  was  of 
large  size,  and  spread  out  as  it  approached  the  middle  line  so  as  to  become  fiEm- 
shaped.  The  posterior  fibres  were  continuous  with  those  of  the  muscle  of  the 
opposite  side ;  but  the  anterior  were  prolonged  forwards  upon  the  bulb  and 
corpus  spongiosum  of  the  urethra  as  far  as  the  middle  of  the  penis,  forming  a 
broad  layer  which  usurped  the  place  and  office  of  the  accelerator  urinae. 
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Part  of  the  levator  ani  may  be  seen  during  the  dissection  of  the 
anal  portion  of  the  perineum  by  removing  the  fat  which  surrounds  the 
termination  of  the  rectum  in  the  ischio-rectal  fossa.  But,  to  study  the 
entire  muscle,  a  lateral  section  of  the  pelvis  must  be  made  by  sawing 
through  the  pubes  a  little  to  one  side  of  the  s^^mphysis,  separating  the 
bones  behind  at  the  sacro-iliac  symphysis,  and  turning  down  the  blad- 
der and  rectum.  The  pelvic  fascia  is  then  to  be  carefully  raised,  be- 
ginning at  the  base  of  the  bladder  and  proceeding  upwards,  until  the 
whole  extent  of  the  muscle  is  exposed. 

The  Levator  ani  is  a  thin  plane  of  muscular  fibres,  situated  on 
each  side  of  the  pelvis.  The  muscle  arises  from  the  inner  sur&ce  of 
the  OS  pubis,  from  the  spine  of  the  ischium,  and  between  those  points 
from  the  angle  of  division  between  the  obturator  and  the  pelvic  fascia. 
Its  fibres  descend  to  be  inserted  into  the  extremity  of  the  coccyx  into 
a  fibrous  raph6  in  firont  of  that  bone,  into  the  lower  part  of  the  rectum, 
base  of  the  bladder,  and  prostate  gland. 

In  the  female  this  muscle  is  inserted  into  the  coccyx  and  fibrous 
raphe,  lower  part  of  the  rectum  and  vagina. 

Rdations, — By  its  external  or  perineal  surface^  with  a  thin  layer  of 
&scia,  by  which,  and  by  the  obturator  fascia,  it  is  separated  from  the 
obturator  intemus  muscle ;  with  the  fat  in  the  ischio-rectal  fossa,  the 
deep  perineal  &scia,  the  levator  ani,  and  posteriorly  with  the  gluteus 
maximus.  By  its  internal  or  pelvic  surface  with  the  pelvic  fescia, 
which  separates  it  from  the  viscera  of  the  pelvis  and  peritoneum. 

The  CoccYGEUS  muscle  is  a  tendino-muscular  layer  of  a  triangular 
form.  It  arises  from  the  spine  of  the  ischium,  and  is  inserted  into 
the  side  of  the  coccyx  and  lower  part  of  the  sacrum. 

Relations, — By  its  internal  ot  pelvic  surface^  with  the  rectum  ;  by  its 
eademal  surface  with  the  lesser  and  greater  sacro-ischiatic  ligaments. 

The  muscles  of  the  perineum  in  the  female  are  the  same  as  in  the 
male,  and  have  received  analogous  names.  They  are  smaller  in  size, 
and  are  modified  to  suit  the  different  form  of  the  organs ;  they  are— 

Constrictor  vaginae. 
Erector  clitoridis, 
Transversus  perinei. 
Compressor  urethrae. 
Sphincter  ani, 
Levator  ani, 
Coccygeus. 

The  Constrictor  vagina  is  analogous  to  the  acceleratores  urinae ;  it  is 
continuous  posteriorly  with  the  sphincter  ani,  interlacing  with  its  fibres, 
and  is  inserted  anteriorly  into  the  sides  of  the  corpora  cavernosa,  and 
&scia  of  the  clitoris. 

The  Transversus  perinei  is  inserted  into  the  side  of  the  constrictor 
vaginae,  and  the  levator  ani  into  the  side  of  the  vagina. 

The  other  muscles  are  precisely  similar  in  their  attachments  to  those 
in  the  male. 

a 
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Adions, — The  acceleratores  urinae  being  continuous  at  the  middle 
line,  and  attached  on  each  side  to  the  bone,  by  means  of  their  posterior 
fibres  will  support  the  bulbous  portion  of  the  urethra,  and  acting  sud- 
denly will  propel  the  semen,  or  the  last  drops  of  urine  firom  the  canaL 
The  posterior  and  middle  fibres,  according  to  Krause,*  contribute  to- 
wards the  erection  of  the  corpus  spongiosum,  by  producing  compres- 
sion upon  the  venous  structure  of  the  bulb ;  and  the  anterior  fibres, 
according  to  Tyrrell,i*  assist  in  the  erection  of  the  entire  organ  by  com- 
pressing the  vena  dorsalis,  by  means  of  their  insertion  into  the  fiiscia 
penis.  The  erector  penis  becomes  entitled  to  its  name  from  spreading 
out  upon  the  dorsum  of  the  organ,  into  a  membranous  expansion  (fascia 
penis),  which,  according  to  Krause,  compresses  the  dorsal  vein  during 
the  action  of  the  muscle,  and  especially  after  the  erection  of  the  organ 
has  commenced.  The  transverse  muscles  serve  to  steady  the  tendinous 
centre,  that  the  muscles  attached  to  it  may  obtain  a  firm  point  of 
support.  According  to  Cruveilhier,  they  draw  the  anus  backwards 
during  the  expulsion  of  the  faeces,  and  antagonise  the  levatores  ani 
which  carry  the  anus  forwards.  The  compressor  urethrae  taking  its 
fixed  point  firom  the  ramus  of  the  ischium  at  each  side,  can,  says 
Mr.  Guthrie,  "  compress  the  urethra  so  as  to  close  it ;  I  conceive 
completely,  after  the  manner  of  a  sphincter."  The  transverse  portion 
will  also  have  a  tendencv  to  draw  the  urethra  downwards,  whilst  the 
perpendicular  portion  will  draw  it  upwards  towards  the  os  pubis.  The 
inferior  fiucicidus  of  the  transverse  muscle,  enclosing  Cowper^s  glands, 
will  assist  those  bodies  in  evacuating  their  secretion.  The  external 
aphmder  being  a  cutaneous  muscle  contracts  the  integument  around 
the  anus,  and  by  its  attachment  to  the  tendinous  centre,  and  to 
the  point  of  the  coccyx,  assists  the  levator  ani  in  giving  support  to  the 
opening  during  expulsive  efforts.  The  internal  sphincter  contracts  the 
extremity  of  the  cylinder  of  the  intestine.  The  use  of  the  levator  ani 
is  expressed  in  its  name.  It  is  the  antagonist  of  the  diaphragm  and 
the  rest  of  the  expulsory  muscles,  and  serves  to  support  the  rectum 
and  vagina  during  their  expulsive  efforts.  The  levator  ani  acts  in 
unison  with  the  diaphragm,  and  rises  and  falls  like  that  muscle  in 
forcible  respiration.  Yielding  to  the  propulsive  action  of  the  abdo- 
minal muscles,  it  enables  the  outlet  of  the  pelvis  to  bear  a  greater 
force  than  a  resisting  structure,  and  on  the  remission  of  such  action 
it  restores  the  perineum  to  its  original  form.  The  coccygei  muscles 
restore  the  coccyx  to  its  natural  position,  after  it  has  been  pressed 
backwards  during  de&ecation  or  during  parturition. 

*  MUller,  Archly  fiir  ADatomie,  Physiologie,  &c.  1837. 
t  Lectures  in  the  Ck>llege  of  Surgeons.     1839* 
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The  muscles  of  the  upper  extremity  may  be  arranged  into  groups 
corresponding  with  the  different  regions  of  the  limb,  thus : 


Anterior  Thoracic  Region, 

Pectoralis  major, 
Pectoralis  minor, 
Subclavius. 


Lateral  Thoracic  Hegion. 
Serratus  magnus. 


Anterior  Scapular  Region.  Posterior  Scapular  Region. 

Subscapularis.  Supra-spinatus, 

Infra-spinatus, 
Teres  minor, 
Teres  major. 

Acromial  Region. 

Deltoid. 

Anterior  Humeral  Region,  Posterior  Humeral  Region. 

Coraco-brachialis,  Triceps. 

Biceps, 

Brachialis  anticus. 


AfUerior  Brachial  Region. 

Superfidal  lager. 

Pronator  radii  teres. 
Flexor  carpi  radialis, 
Palmaris  longus. 
Flexor  sublimis  digitorum. 
Flexor  carpi  ulnaris. 


Deep  layer. 

Flexor  profundus  digitorum. 
Flexor  longus  pollicis, 
Pronator  quadiatus. 


Posterior  Brachial  Region. 

Superficial  lager. 

Supinator  longus, 
Extensor  carpi  radialis  longior. 
Extensor  carpi  radialis  brevior, 
Extensor  communis  digitorum. 
Extensor  minimi  digiti. 
Extensor  carpi  ulnaris, 
Anconeus. 

Deep  layer. 

Supinator  brevis. 
Extensor  ossis  metacarpi  pollicis, 
Extensor  primi  intemodii  pollicis. 
Extensor  secundi  intemodii  pollicis. 
Extensor  indicis. 


228  musclbs  of  the  upper  extremity. 

Hand. 
Radial  Region  (Thenar),  Ulnar  Region  (^Hypoihenar), 

Abductor  pollicis,  Palmaris  brevis, 

Flexor  ossis  metacarpi  (opponens).  Abductor  minimi  digiti. 
Flexor  brevis  pollicis,  Flexor  brevis  minimi  digiti. 

Adductor  pollicis.  Adductor  minimi  digitL 

Palmar  Region, 

Lumbricales, 
Interossei  palmares, 
Interossei  dorsales. 


Anterior  Thoracic  Region. 

Pectoralis  major, 
Pectoralis  minor, 
Subclavius. 

Dissection, — Make  an  incision  along  the  line  of  the  clavicle,  from 
the  upper  part  of  the  sternum  to  the  acromion  process ;  a  second  along 
the  lower  border  of  the  great  pectoral  muscle,  from  the  lower  end  of 
the  sternum  to  the  insertion  of  its  tendon  into  the  humerus ;  and  con- 
nect the  two  by  a  third,  carried  longitudinally  along  the  middle  of  the 
sternum.  The  integument  and  superficial  fascia  are  to  be  dissected  to- 
gether frt)m  off  the  fibretf  of  the  muscle,  and  always  in  the  direction  of 
their  course.  For  this  purpose  the  dissector,  if  he  have  the  right  arm, 
will  commence  with  the  lower  angle  of  the  flap ;  if  the  left,  with  the 
upper  angle.  He  will  thus  expose  the  pectoralis  major  muscle  in  its 
whole  extent. 

The  Pectoralis  major  muscle  arises  from  the  sternal  two-thirds 
of  the  clavicle,  frt)m  one  half  the  breadth  of  the  sternum  its  whole 
length,  from  the  cartilages  of  all  the  true  ribs,  excepting  the  first  and 
last,  and  frx)m  the  aponeurosis  of  the  external  oblique  muscle  of  the 
abdomen.  It  is  inserted  by  a  broad  tendon  into  the  anterior  bicipital 
ridge  of  the  humerus. 

That  portion  of  the  muscle  which  arises  frt)m  the  clavicle,  is  sepa- 
rated from  that  connected  with  the  sternum  by  a  distinct  cellular  in- 
terspace ;  hence  we  speak  of  the  clavicular  portion  and  sternal  portion 
of  the  pectoralis  major.  The  fibres  from  this  very  extensive  origin 
converge  towards  a  narrow  insertion,  giving  the  muscle  a  radiated  ap- 
pearance. But  there  is  a  peculiarity  about  the  formation  of  its  tendon 
which  must  be  careftilly  noted.  The  whole  of  the  lower  border  is 
folded  inwards  upon  the  upper  portion,  so  that  the  tendon  is  doubled 
upon  itself.  Another  peculiarity  results  from  this  arrangement:  the 
fibres  of  the  upper  portion  of  the  muscle  are  inserted  into  the  lower 
part  of  the  bicipital  ridge ;  and  those  of  the  lower  portion,  into  the 
upper  part. 
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Relations, — By  its  external  surface  with  the  fibres  of  origin  of  the 
platysma  myoides,  the  mammary  gland,  the  superficial  fascia  and  inte- 
gument By  its  interned  surface^  on  the  thorax,  with  the  clavicle,  the 
sternum,  the  costal  cartilages,  intercostal  muscles,  subclavius,  pectoralis 
minor,  and  serratus  magnus ;  in  the  axilla,  with  the  axillary  vessels 
and  glands.  By  its  external  border  with  the  deltoid,  from  which  it  is 
separated  above  by  a  cellular  interspace  lodging  the  cephalic  vein  and 
the  descending  branch  of  the  thoracico-acromialis  artery.  Its  Uywer 
border  forms  the  anterior  boundary  of  the  axillary  space. 

The  pectoralis  major  is  now  to  be  removed  by  dividing  its  fibres 
along  the  lower  border  of  the  clavicle,  and  then  carrying  the  incision 
perpendicularly  downwards,  parallel  to  the  sternum,  and  at  about  three 
inches  from  its  border.  Divide  some  loose  cellular  tissue,  and  several 
small  branches  of  the  thoracic  arteries,  and  reflect  the  muscle  outwards. 
We  thus  bring  into  view  a  region  of  considerable  interest,  in  the  mid- 
dle of  which  is  situated  the  pectoralis  minor. 

The  Pectoralis  minor  arises  by  three  digitations  from  the  third, 
fourth,  and  fifth  ribs,  and  is  inserted  into  the  anterior  border  of  the 
coracoid  process  of  the  scapula  by  a  broad  tendon. 

Relations, — By  its  anterior  surface  with  the  pectoralis  major  and 
superior  thoracic  vessels  and  nerves.  By  its  posterior  surface  with 
the  ribs,  the  intercostal  muscles,  serratus  magnus,  axillary  space,  and 
axillary  vessels  and  nerves.  Its  upper  border  forms  the  lower  boun- 
dary of  a  triangular  space  bounded  above  by  the  costo-coracoid  mem- 
brane, and  internally  by  the  ribs.  In  this  space  are  found  the  axil- 
lary vessels  and  nerves,  and  in  it  the  subclavian  artery  may  be  tied 
below  the  clavicle. 

The  Subclavius  muscle  arises  by  a  round  tendon  from  the  cartilage 
of  the  first  rib,  and  is  inserted  into  the  under  surface  of  the  clavicle. 
This  muscle  is  concealed  by  the  costo-coracoid  membrane,  an  extension 
of  the  deep  cervical  fascia,  by  which  it  is  invested. 

Relations, — By  its  upper  surface  with  the  clavicle.  By  the  lotcer 
with  the  subclavian  artery  and  vein  and  brachial  plexus,  which  sepa- 
rate it  from  the  first  rib.  In  front  with  the  pectoralis  major,  the  costo- 
coracoid  membrane  being  interposed. 

Actions, — The  pectoralis  major  draws  the  arm  against  the  thorax, 
while  its  upper  fibres  assist  the  upper  part  of  the  trapezius  in  raising 
the  shoulder,  as  in  supporting  weights.  The  lower  fibres  depress  the 
shoulder  with  the  aid  of  the  latissimus  dorsi.  Taking  its  fixed  point 
from  the  shoulder,  the  pectoralis  major  assists  the  pectoralis  minor, 
subclavius,  and  serratus  magnus,  in  drawing  up  and  expanding  the 
chest.  The  pectoralis  minor,  in  addition  to  this  action,  draws  upon 
the  coracoid  process,  and  assists  in  rotating  the  scapula  upon  the  chest. 
The  subclavius  draws  the  clavicle  downwards  and  forwards,  and 
thereby  assists  in  steadying  the  shoulder.  All  the  muscles  of  this 
group  are  agents  in  forced  respiration,  but  are  iAcapable  of  acting  until 
the  shoulders  are  fixed. 
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Lateral  Thoracic  Region. 

Serratus  magnus. 

The  Serratus  magnus  (serratus,  indented  like  the  edge  of  a  saw,) 
arises  by  fleshy  serrations  from  the  nine  upper  ribs  excepting  the  first, 
and  extends  backwards  upon  the  side  of  the  chest,  to  be  inserted  into 
the  whole  length  of  the  base  of  the  scapula  upon  its  anterior  aspect 
In  structure  the  muscle  is  composed  of  three  portions,  a  superior  por- 
tion formed  by  two  serrations  attached  to  the  second  rib,  and  inserted 
into  the  inner  surface  of  the  superior  angle  of  the  scapula,  a  middle 
portion  composed  of  the  serrations  connected  with  the  third  and  fourth 
ribs,  and  inserted  into  the  greater  part  of  the  posterior  border,  and  an 
inferior  portion  consisting  of  the  last  five  serrations  which  indigitate 
with  the  obliquus  extemus  and  form  a  thick  muscular  fasciculus  which 
is  inserted  into  the  scapula  near  its  inferior  angle. 

Relations, — By  its  superficial  surface  with  the  pectoralis  major  and 
minor,  the  subscapularis,  and  the  axillary  vessels  and  nerves.  By  its 
deep  surface  with  the  ribs  and  intercostal  muscles,  to  which  it  is  con- 
nected by  an  extremely  loose  cellular  tissue. 

Actions, — The  serratus  magnus  is  the  great  external  inspiratory 
muscle,  raising  the  ribs  when  the  shoulders  are  fixed,  and  thereby  in- 
creasing the  cavity  of  the  chest.  Acting  upon  the  scapula,  it  draws 
the  shoulder  forwards,  as  we  see  to  be  the  case  in  diseased  lungs,  where 
the  chest  has  become  almost  fixed  from  apprehension  of  the  expanding 
action  of  the  respiratory  muscles. 

Anterior  Scapular  Region. 

Subscapularis. 

The  Subscapularis  muscle  arises  from  the  whole  of  the  under  sur- 
face of  the  scapula  excepting  the  superior  and  inferior  angle,  and  ter- 
minates by  a  broad  and  thick  tendon,  which  is  inserted  into  the  lesser 
tuberosity  of  the  humerus.  The  substance  of  the  muscle  is  traversed 
by  several  intersecting  membranous  layers  from  which  muscular  fibres 
arise,  the  intersections  being  attached  to  the  ridges  on  the  surface  of 
the  scapula.  Its  tendon  forms  part  of  the  capsule  of  the  joint,  glides 
over  a  large  bursa  which  separates  it  from  the  base  of  the  coracoid 
process,  and  is  lined  by  a  prolongation  of  the  synovial  membrane  of 
the  articulation. 

Relations. — By  its  anterior  surface  with  the  serratus  magnus,  coraco- 
brachialis,  and  axillary  vessels  and  nerves.  By  its  posterior  surface  with 
the  scapula,  the  subscapular  vessels  and  nerves,  and  the  shoulder, 
joint. 

Action. — It  rotates*  the  head  of  the  humerus  inwards,  and  is  a 
powerful  defence  to  the  joint.  When  the  arm  is  raised,  it  draws  the 
humerus  downwards. 
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Posterior  Scapular  Region. 

Supra-spinatus,  Teres  minor, 

Infra-spinatas,  Teres  major. 

The  Supra-spinatus  muscle   {supra,  above  ;   spina^  the  spine) 

arises  from  the  whole  of  the  supra-spinous  fossa,  and  is  inserted  into 

.the  uppermost  depression  on  the  great  tuberosity  of  the  humerus.  The 

tendon  of  this  muscle  cannot  be  well  seen  until  the  acromion  process  is 

removed. 

Relatums. — By  its  upper  surface  with  the  trapezius,  the  clavicle, 
acromion,  and  coraco-acromion  ligament.  From  the  trapezius  it  is 
separated  by  a  strong  fascia.  By  its  loioer  surface  with  the  supra- 
spinous fossa,  the  supra-scapular  vessels  and  nerve,  and  the  upper  part 
of  the  shoulder-joint,  forming  part  of  the  capsular  ligament. 

The  Infra- SPIN ATUS  {infra,  beneath  ;  spina,  the  spine)  is  cover- 
ed in  by  a  layer  of  tendinous  fascia,  which  must  be  removed  before 
the  fibres  of  the  muscle  can  be  seen,  the  deltoid  muscle  having  been 
previously  turned  down  from  its  scapular  origin.  It  arises  from  the 
whole  of  the  infrarspinous  fossa,  and  from  the  fascia  above-mentioned, 
and  is  inserted  into  the  middle  depression  upon  the  greater  tuberosity 
of  the  humerus. 

Relations,  —  By  its  posterior  surface  with  the  deltoid,  latissimus 
dorsi  and  integument.  By  its  anterior  surface  with  the  infra-spinous 
fossa,  superior  and  dorsal  scapular  vessels,  and  shoulder-joint ;  its 
tendon  being  lined  by  a  prolongation  from  the  synovial  membrane. 
By  its  upper  border  it  is  in  relation  with  the  spine  of  the  scapula,  and 
by  the  louder  with  the  teres  minor,  with  which  it  is  closely  united. 

The  Teres  minor  muscle  {teres,  round)  arises  from  the  middle  third 
of  the  inferior  border  of  the  scapula,  and  is  inserted  into  the  lower  de- 
pression on  the  great  tuberosity  of  the  humerus.  The  tendons  of  these 
three  muscles,  with  that  of  the  subscapularis,  are  in  immediate  contact 
with  the  shoulder-joint,  and  form  part  of  its  ligamentous  capsule, 
thereby  preserving  the  solidity  of  the  articulation.  They  are  there- 
fore the  structures  most  frequently  ruptured  in  dislocation  of  the  head 
of  the  humerus. 

Relations, —  By  its  posterior  surface  with  the  deltoid,  latissimus 
dorsi  and  integument  By  its  anU^rior  surface  with  the  inferior  bor- 
der, and  part  of  the  dorsum  of  the  scapula,  the  dorsalis  scapulae  ves- 
sels, scapular  head  of  the  triceps,  and  shoulder-joint.  By  its  upper 
border  with  the  infrarspinatus  ;  and  by  the  lower  with  the  latissimus 
dorsi,  teres  major,  and  long  head  of  the  triceps. 

The  Teres  major  muscle  arises  from  the  lower  third  of  the  inferior 
border  of  the  scapula,  encroaching  a  little  upon  its  dorsal  aspect,  and 
is  inserted  into  the  posterior  bicipital  ridge.  Its  tendon  lies  immedi- 
ately behind  that  of  the  latissimus  dorsi,  from  which  it  is  separated  by 
a  synovial  membrane. 

RekUiom, — By  its  posterior  surface  with  the  latissimus  dorsi,  sca^^ 
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pular  head  of  the  triceps  and  integument.  By  its  anterior  surface 
with  the  subscapularis,  latissimus  dorsi,  coraco-brachialis,  short  head 
of  the  biceps,  axillary  vessels,  and  branches  of  the  brachial  plexus.  By 
its  upper  border  it  is  in  relation  with  the  teres  minor,  from  which  it 
is  separated  by  the  scapular  head  of  the  triceps,  and  by  the  lotver  it 
forms  with  the  latissimus  dorsi  the  lower  and  posterior  border  of  the 
axilla. 

A  large  triangular  space  exists  between  the  two  teres  muscles, 
which  is  divided  into  two  minor  spaces  by  the  long  head  of  the 
triceps. 

Actions^ — The  supra- spinatus  raises  the  arm  from  the  side  ;  but 
only  feebly,  from  the  disadvantageous  direction  of  the  force.  The 
infra-spinatus  and  teres  minor  are  rotators  of  the  head  of  the  humerus 
outwards.  The  most  important  use  of  these  three  muscles  is  the  pro- 
tection of  the  joint,  and  defence  against  displacement  of  the  head  of 
the  humerus,  in  which  action  they  co-operate  with  the  subscapularis. 
The  teres  major  combines,  with  the  latissimus  dorsi,  in  rotating  the 
arm  inwards,  and  at  the  same  time  carrying  it  towards  the  side,  and 
somewhat  backwards. 

Acromial  Region, 
Deltoid. 

The  convexity  of  the  shoulder  is  formed  by  a  large  triangular 
muscle,  the  deltoid  (A,  delta  ;  tTilos,  resemblance),  which  arises  from  the 
outer  third  of  the  clavicle,  from  the  acromion  proce8s,and  from  the  whole 
length  of  the  spine  of  the  scapula.  The  fibres  from  this  broad  origin 
converge  to  the  middle  of  the  outer  side  of  the  humerus,  where  they 
are  inserted  into  a  rough  triangular  elevation.  This  muscle  is  remark- 
able for  its  coarse  texture,  and  for  its  numerous  tendinous  intersections 
from  which  muscular  fibres  arise.  The  deltoid  muscle  may  now  be 
cut  away  from  its  origin,  and  turned  down,  for  the  purpose  of  brings 
ing  into  view  the  muscles  and  tendons  placed  immediately  around  the 
shoulder-joint.  In  so  doing,  a  large  bursa  will  be  seen  between  the 
under  surface  of  the  muscle  and  the  head  of  the  humerus. 

Relaiions. — By  its  superficicd  surface  with  a  thin  aponeurotic  &scia, 
a  few  fibres  of  the  platysma  myoides,  the  superficial  fascia  and  in- 
tegument. By  its  deep  surface  with  the  shoulder-joint,  from  which 
it  is  separated  by  a  thin  tendinous  fascia,  and  by  a  synovial  bursa  ; 
with  the  coraco-acromial  ligament,  coracoid  process,  pectoralis  minor, 
coraco-brachialis,  both  heads  of  the  biceps,  tendon  of  the  pectoralis 
major,  tendon  of  the  supra-spinatus,  infra-spinatus,  teres  minor,  teres 
major,  scapular  and  external  head  of  the  triceps,  the  circimiflex 
vessels  anterior  and  posterior,  and  humerus.  By  its  anterior  border 
with  the  external  border  of  the  pectoralis  major,  from  which  it  is 
separated  by  a  cellular  interspace,  lodging  the  cephalic  vein  and 
descending  branch  of  the  thoracico-acromialis  artery.      Its  posterior 
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mfer  is  thin  mid  tendinous  Bbove,  where  it  is  Cdnnecled  with  the 
jonenrotic  covering  of  the  iofiB-BpinatuB  muscle,  and  thick  helow. 
AdKns. — The  deltoid  is  the  elevator  muscle  of  the  ann  in  a  direct 
ne,  and  by  means  of  its  eiteniive  origin  can  carry  the  arm  fbrwardi 
■  backwarde  so  ae  to  range  with  the  hand  a  considerable  segment  of 
large  circle.  The  arm,  laiaad  by  the  deltoid,  is  a  good  illustration 
"    '■-  third  power,     - 


common  in  the  animo]  machine,  by 
which  velocity  is  gained  at  the  ei- 
penee  of  power.  In  this  lever,  the 
weight  (hand)  ia  at  one  extremity, 
the  fulcrum  (the  glenoid  cavity)  at 
the  oppoeite  end,  and  the  power 
(the  insertion  of  the  muscle)  he- 


Fw-W 


n  the  t 


0,  hut 


n  than  to  the  weight. 
Anterior  Humeral  Reffiotu 
Coraco-biBchialis, 
BiHchialis  anticuB. 
Diiaeclinn,  —  Theae   muscles  are 
exposed,  on   the   removal  of    the 
integument  and  fascia  from  the  an- 
terior half  of  the  upper  arm,  and 
the  clearing  away  of  the  cellular 

The  CoBACO-BKACHiALis,  a  name 
compoeed  of  its  points  of  origin  and 
inaertion,  ariea  bom  the  coracoid 
procew  in  common  with  the  ahon 
head  of  the  bicepa ;  and  ia  irtaerled 
into  a  TDUsh  line  on  the  inner  side 
of  the  middle  of  the  humerus. 

Reiations- — By  its  OJilerior  rai^ 
,^ce  with  the  deltoid,  and  pectoralia 
major.      By    ita  poaierior    lUTface 
vilh  the  ahoulder-joint, 
limue  dorai,  abort  head  of  the  triceps,  and 


la,  subscapularis,  teres  major,  tati&- 


proceit  of  the  BCApula.  2-  The  conco-cli 
upmrda  to  the  ■opulu  end  of  the  datid 
pasnng  outward*  to  the  acromion.  4. 
lens  m^jor ;  the  thanguiar  space  above  t 
dofHlU  acapnlffi  vesaeU  pan.  6.  The  ci 
TIh  ap|)eT  end  of  the  reditu,  g.  The  brai 
de  ia  aeeq  on  the  outer  aide  of  the  tendon 
irftbetiicept. 


lat  ttiTDu^h  which  the 
a  portion  of  the  mus- 
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By  its  internal  border  with  the  axillary  and  brachial  vessels  and  nenres, 
particularly  with  the  median  and  external  cutaneous  nerye,  by  the 
latter  of  which  it  is  pierced.  By  the  external  border  with  the  short 
head  of  the  biceps  and  brachialis  anticus. 

The  Biceps  (bis —  Kt(paXa^  two  heads)  ari^s  by  two  tendons,  one 
the  short  headf  from  the  coracoid  process  in  common  with  the  coraco- 
brachialis ;  the  other  the  long  head,  from  the  upper  part  of  the  glenoid 
cavity.  The  muscle  is  inserted  by  a  rounded  tendon,  into  the  tuber- 
cle of  the  radius.  The  long  head,  a  long  slender  tendon,  passes 
through  the  capsular  ligament  of  the  shoulder-joint  enclosed  in  a 
sheath  of  the  synovial  membrane  ;  after  leaving  the  cavity  of  the 
joint,  it  is  lodged  in  the  deep  groove  that  separates  the  two  tubero- 
sities of  the  humerus,  the  bicipital  groove.  A  small  synovial  bursa 
is  interposed  between  the  tendon  of  insertion,  and  the  tubercle  of  the 
radius.  At  the  bend  of  the  elbow,  the  tendon  of  the  biceps  gives  off 
from  its  inner  side  a  broad  tendinous  band,  which  protects  the  brachial 
artery,  and  is  continuous  with  the  fascia  of  the  fore-arm. 

Relations.  —  By  its  anterior  surface  with  the  deltoid,  pectoralis 
major,  superficial  and  deep  &8cia  and  integument.  By  its  posterior 
surfonx  the  short  head  rests  upon  the  subscapularis,  from  which  it  is 
separated  by  a  bursa.  In  the  rest  of  its  extent  the  muscle  is  in  re- 
lation with  the  humerus,  the  teres  major,  latissimus  dorsi,  and  brachi- 
alis anticus ;  from  the  latter  it  is  separated  by  the  external  cutaneous 
nerve.  By  its  inner  border  with  the  coraco-brachialis,  brachial  artery 
and  veins,  and  median  nerve  ;  the  brachial  vessels  crossing  its  tendon 
at  the  bend  of  the  elbow.  By  its  ovier  border  with  the  deltoid  and 
supinator  longus. 

The  Brachialis  anticus  is  a  broad  muscle  covering  the  whole  of 
the  anterior  sur£Eu;e  of  the  lower  part  of  the  humerus ;  it  arises  by  two 
fleshy  serrations  from  the  depressions  on  either  side  of  the  insertion  of 
the  deltoid,  from  the  anterior  sur&ce  of  the  humerus,  and  from  the 
intermuscular  septa  attached  to  the  condyloid  ridges.  Its  fibres  con- 
verge to  be  inserted  into  the  coronoid  process  of  the  ulna. 

Relations. — By  its  anterior  surface  with  the  biceps,  external  cuta- 
neous nerve,  brachial  artery  and  veins,  and  median  nerve.  By  its 
posterior  surface  with  the  humerus,  anterior  ligament  of  the  elbow- 
joint,  and  intermuscular  aponeurosis.  The  latter  separates  it  from  the 
triceps.  By  its  external  border  with  the  supinator  longus,  extensor 
carpi  radialis  longior,  musculo-spiral  nerve,  and  recurrent  radial  artery. 
By  its  internal  border  with  the  intermuscular  aponeurosis,  which 
separates  it  from  the  triceps  and  ulnar  nerve,  and  with  the  pronator 
radii  teres. 

Actions, — The  coraco-brachialis  draws  the  humerus  inwards,  and 
assists  in  flexing  it  upon  the  scapula.  The  biceps  and  brachialis 
anticus  are  flexors  of  the  fore-arm,  and  the  former  a  supinator.  The 
brachialis  anticus  is  a  powerful  protection  to  the  elbow-joint. 


Triceps  eitenBor  cubit!. 

Diiiedios. — Remove  the  iDtegument  and  fascia  from  the  posterior 
aspect  of  tbe  upper  um. 

Tbe  Triceps  (■rfui  mfuXju,  three  bends,)  aruu  by  three  heads. 
CDnsidered  in  relation  ta  their  length,  these  heads  have  been  named 
long,  ehoit,  and  middJe  ;  and  in  re- 
ference lo  their  position,  internal,  ng,  g?.* 
eitemal,  and    middle ;    the   term 
nuddl         the  former  case,  referring 
eternal  head,  i    '    ' 


latte  c 
has  gi 


ndert 


g  head.     This 
uch   confusion 


shall, 
myseif  to  the  de- 
sgnal  derived  from  theii  rela- 

U  The  eilemal  head  aruei 

trom  b  humerus,  commencing  im- 
mediately below  the  insertion  of  the 
teres  minor,  and  from  the  inteimus- 
cular  septum  attached  to  the  exter- 
nal condyloid  ridge.  The  inlemal 
head  (sharti  arists  from  the  hume- 
ras,  commencing  immediately  below 
the  insertion  of  the  teres  major, 
and  from  the  intermuscular  septum 
attached  to  the  internal  condyloid 
ridge.  Tbe  scapular  head  (long) 
lies  between  the  two  others,  and 
arixa  &om  the  upper  third  of  the 
inferior  border  of  the  scapula.  The 
three  heads  un'  f  rm       broad 

muscle,  whi  h  is  in  eiitd  b  po- 


is  triangular,  the  other  quadrangular.      The  Iriangutat  Jpace  is 
by  tbe  teres  minor,  teres  major,  and  scapular  head  of  the  ti 


i.  The  niiius.    &.  The  cspuilu  li(a- 


2U 

{pvai  pauage  to  the  domlu  acapnlK  irter;  and  rein>.  Tbegaadraiigalar 
ipaa  ii  bounded  nn  three  «ide»  by 
Fig.  in.*  the  three   preceding  musclet,  and 

on  the  founh  by  the  bumOiii. 
Tbrough  this  space  pau  the  poMe- 
rior  circninflei  artery  and  rana, 
and  circumflex  nerte. 

A  few  of  the  deep  Ghrea  of  the 
triceps,  atluched  above  to  the  hu- 
Dierna  and  bolow  to  the  capsule  of 
the  elbow'joint,  hare  been  named 
lai-tmcwieiM;  they  arc  analogoui  to 
the  BUb-crureuB. 

He/aHona. —  By  it«  potlerior  mr- 
face  with  the  dfep  and  superficial 
fauia  and  inlegument.  By  it*  on- 
ttriar  tur/ace  with  the  superior  pro- 
funda aitiiiy,  muKulo-spiral  nerve, 
humerue,    intemiuicular  aponemo- 


chiaUa  a 
joint.      The 


!  elbov- 


rioriy  with  the  deltoid 
and  teres  minor;  anteriorly  wilb 
the  subicapalaris,  tores  major,  and 
latisBimUB  dura;  and  eitemally 
with  the  posterior  circumflex  vesseb 


^rtibiu.— The  ■ 
tensor  of  the  foro-an 


*  Superficial  layer  of  qiuhcIcs  o 
tricepa,  with  its  t^n^on.  3-  A  put 
biceps-  3.  A  pari  of  the  triceps, 
carpi  ndialLi,    6.  The  palmErii  loi 

a  put  of  the  adductor  pollicit.  1 
exICDsor  ohU  nttKttpi,  and  extcn 
the  Lower  border  of  the  fore-anu. 


AnlerioT  Brachial  Begio*. 

Sapeijiciui  la^. 
Pronator  radii  teres. 
Flexor  carpi  radial  is, 
Polmarie  longns, 
Flexor  $ubli>iiie  digitonun. 
Flexor  carpi  ulnaris. 

bre-snn.  I .  The  Lower  pert  of  the 
pronilor  radii  terea.    a.  'He  floor 

Lc  i>  (HO  htncath  the  icndona  of  the 
muicLF.    JL,  Tlic  al>ductor  polLids 
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Dissection. — ^These  muscles  are  brought  into  view  by  making  an  in- 
cision through  the  integument  along  the  middle  line  of  the  fore-arm, 
crossing  each  extremity  by  a  transverse  incision,  and  taming  aside  the 
flaps.    The  superficial  and  deep  fascia  are  then  to  be  removed. 

The  Pronator  radii  teres  arises  by  two  heads ;  one  from  the 
inner  condyle  of  the  humerus,  £Eiscia  of  the  fore-arm«  and  intermuscular 
aponeurosis ;  the  other,  from  the  coronoid  process  of  the  ulna ;  the  me- 
dian nerve  passing  between  them.  Its  tendon  is  flat  and  inserted  into 
the  middle  third  of  the  oblique  ridge  of  the  radius.  The  two  heads  of 
this  muscle  are  best  examined  by  cutting  through  that  which  arises 
from  the  inner  condyle,  and  turning  it  aside.  The  second  head  will 
then  be  seen  with  the  median  nerve  lying  across  it. 

Relations. — By  its  anterior  surface  with  the  fascia  of  the  fore-arm, 
the  supinator  longus,  extensor  carpi  radialis  longior  and  brevier,  radial 
artery  and  veins,  and  radial  nerve.  By  its  posterior  surface  with  the 
brachialis  anticus,  flexor  sublimis  digitorum,  the  ulnar  artery  and 
veins,  and  the  median  nerve  after  it  has  passed  between  the  two 
heads  of  the  muscle.  By  its  upper  border  it  forms  the  inner  boundary 
of  the  triangular  space,  in  which  the  termination  of  the  brachial  artery 
is  situated.  By  its  lower  border  it  is  in  relation  with  the  flexor  carpi 
radialis. 

The  Flexor  carpi  radialis  arises  from  the  inner  condyle  and 
from  the  intermuscular  fifiscia.  Its  tendon  passes  through  a  groove 
formed  by  the  scaphoid  bone  and  trapezium,  to  be  viserted  into  the 
base  of  the  metarcarpal  bone  of  the  index  finger. 

Relations. — By  its  anterior  surface  with  the  fascia  of  the  fore-arm, 
and  at  the  wrist  with  the  tendinous  canal  through  which  its  tendon 
passes.  By  its  posterior  surface  with  the  flexor  sublimis  digitorum, 
flexor  longus  poUicis,  wrist-joint,  and  groove  in  the  scaphoid  and  tra- 
pezimn  bones.  By  its  outer  border  with  the  pronator  radii  teres,  and 
radial  artery  and  veins.  By  its  inner  border  with  the  palmaris  longus. 
The  tendon  is  surrounded  by  a  synovial  membrane  where  it  plays 
through  the  tendinous  canal  of  the  wrist. 

The  Palmaris  longus  is  a  small  muscle  which  arises  from  the 
inner  condyle,  and  from  the  intermuscular  fascia.  It  is  inserted  into 
the  annular  ligament  and  palmar  fascia.  Occasionally  this  muscle  is 
wanting. 

Relations. — By  its  anterior  surface  with  the  fascia  of  the  fore-aim^ 
By  the  posterior  surface  with  the  flexor  sublimis  digitorum;  to  the 
external  side  by  the  flexor  carpi  radialis ;  and  to  the  internal  side  by 
the  flexor  carpi  ulnaris. 

Cut  the  flexor  carpi  radialis  and  palmaris  longus  from  their  origins, 
in  order  to  obtain  a  good  view  of  the  whole  extent  of  origin  of  the 
flexor  sublimis  digitorum. 

The  Flexor  sublimis  digitorum  (perforatus)  arises  from  the 
inner  condyle,  internal  lateral  ligament,  coronoid  process  of  the  ulna, 
and  oblique  line  of  the  radius.  The  median  nerve  and  ulnar  artery 
pass  between  its  origins.    It  divides  into  four  tendons,  which  pass  be- 


fpTespouage  to  d«  dormlia  KBpsIs  luteTy  an< 


Thequadraiigular 

the  three  precfding  muscles  and 
on  (he  tbunli  b;  the  humerus. 
Through  (his  space  foas  iha  poste- 
rior circumflui:  artery  and  vems, 
and  circumflei  nerve. 

A  few  of  the  deep  fibres  of  the 
trieeps,  attached  aboie  to  the  hu- 
meruB  and  below  to  the  capsule  of 
the  elbow-joint,  hare  been  named 
ab-aaamevs;  the}'  are  analogoua  to 

R^alioai. — By  its  posterior  sur- 
face with  the  deep  and  superticiBl 
fascia  and  inlegtiment  By  its  on- 
terior  tur/ace  with  the  superior  pro- 
funda artery,  musculo-«piral  nerve, 
hmnerui,  inleroiuscutu'  aponeoro- 
tei  which  Kparate  it  from  the  bia- 
chialis  nnticua,  and  with  the  elbow- 
joii 


The  » 


relation  posteriorly  with  the  deltoid 

the  lubscapularis,  teres  major,  and 
latissimus  dorsi;  and  eitemally 
with  the  posterior  circumflei  vessels 

^rfuBu.— The  triceps  is  an  ex- 
tensor of  the  fore-arm. 
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Superficial  layer. 
Pronator  radii  teres, 
Fleior  carpi  radialis, 
Palmans  longus. 
Flexor  suWiniia  digitornm, 
Flexor  carpi  ulnaris. 


bicqH,  with  in  tendon.  3.  A  ] 
earn  mdiiilii.  0.  Tbt  psliciut 
pkllDuii  longlu  and  flnor  nrpi 


I.  Thelt 
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Dissection. — ^These  muscles  are  brought  into  view  by  making  an  in- 
cision through  the  integument  along  the  middle  line  of  the  fore-arm, 
crossing  each  extremity  by  a  transverse  incision,  and  turning  aside  the 
flaps.     The  superficial  and  deep  fascia  are  then  to  be  removed. 

The  Pronator  radu  tbres  arises  by  two  heads ;  one  from  the 
inner  condyle  of  the  humerus,  &scia  of  the  fore-arm,  and  intermuscular 
aponeurosis ;  the  other,  from  the  coronoid  process  of  the  ulna ;  the  me- 
dian nerve  passing  between  them.  Its  tendon  is  flat  and  inserted  into 
the  middle  third  of  the  oblique  ridge  of  the  radius.  The  two  heads  of 
this  muscle  are  best  examined  by  cutting  through  that  which  arises 
from  the  inner  condyle,  and  turning  it  aside.  The  second  head  will 
then  be  seen  with  the  median  nerve  lying  across  it. 

Relations, — By  its  anterior  surface  with  the  fascia  of  the  fore-arm, 
the  supinator  longus,  extensor  carpi  radialis  longior  and  brevior,  radial 
artery  and  veins,  and  radial  nerve.  By  its  posterior  surface  with  the 
brachialis  anticus,  flexor  sublimis  digitorum,  the  ulnar  artery  and 
veins,  and  the  median  nerve  after  it  has  passed  between  the  two 
heads  of  the  muscle.  By  its  upper  border  it  forms  the  inner  boundary 
of  the  triangular  space,  in  which  the  termination  of  the  brachial  artery 
is  situated.  By  its  lower  border  it  is  in  relation  with  the  flexor  carpi 
ladialis. 

The  Flexor  carpi  radialis  arises  from  the  inner  condyle  and 
from  the  intermuscular  fifiscia.  Its  tendon  passes  through  a  groove 
formed  by  the  scaphoid  bone  and  trapezium,  to  be  inserted  into  the 
base  of  the  metarcarpal  bone  of  the  index  finger. 

Relations, — By  its  anterior  surface  with  the  fascia  of  the  fore-arm, 
and  at  the  wrist  with  the  tendinous  canal  through  which  its  tendon 
passes.  By  its  posterior  surface  with  the  flexor  sublimis  digitorum, 
flexor  longus  poUicis,  wrist-joint,  and  groove  in  the  scaphoid  and  tra- 
pezium bones.  By  its  ouier  border  with  the  pronator  radii  teres,  and 
radial  artery  and  veins.  By  its  inner  border  with  the  palmaris  longus. 
The  tendon  is  surrounded  by  a  synovial  membrane  where  it  plays 
through  the  tendinous  canal  of  the  wrist. 

The  Palmaris  longus  is  a  small  muscle  which  arises  from  the 
inner  condyle,  and  from  the  intermuscular  fascia.  It  is  inserted  into 
the  annular  ligament  and  palmar  fascia.  Occasionally  this  muscle  is 
wanting. 

Relatiom, — By  its  anterior  surface  with  the  fascia  of  the  fore-arm. 
By  the  posterior  surface  with  the  flexor  sublimis  digitorum;  to  the 
e^kemal  side  by  the  flexor  carpi  radialis ;  and  to  the  internal  side  by 
the  flexor  carpi  ulnaris. 

Cut  the  flexor  carpi  radialis  and  palmaris  longus  from  their  origins, 
in  order  to  obtain  a  good  view  of  the  whole  extent  of  origin  of  the 
flexor  sublimis  digitorum. 

The  Flexor  sublimis  digitorum  (perforatus)  arises  from  the 
inner  condyle,  internal  lateral  ligament,  coronoid  process  of  the  ulna^ 
and  oblique  line  of  the  radius.  The  median  nerve  and  ulnar  artery 
pass  between  its  origins.    It  divides  into  four  tendons,  which  pass  be- 
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neatli  the  annular  ligament  into  the  palm  of  the  hand,  and  are 
inserted  into  the  base  of  the  second  phalanges  of  the  fingers,  splitting 
at  their  terminations  to  give  passage  to  the  tendons  of  the  deep  flexors; 
thence  its  designation,  per/orcUtis,  In  the  thecae  of  the  fingers  several 
small  tendinous  fasciculi  are  generally  found  which  pass  between  the 
phalanges  and  the  edges  of  the  tendons ;  these  have  been  termed  the 
vmcula  accessoria, 

Rdaiions,  —  In  the  fore-arm.  By  its  anterior  surface  with  the 
pronator  radii  teres,  flexor  carpi  radialis,  palmaris  longus,  flexor  carpi 
ulnaris,  and  the  deep  fascia.  By  its  posterior  surface  with  the  flexor 
profundus  digitorum,  flexor  longus  poUicis,  ulnar  artery,  veins,  and 
nerve,  and  median  nerve.  This  muscle  frequently  sends  a  fasciculus  to 
the  flexor  longus  pollicis  or  flexor  profundus.  In  the  hand :  its  ten- 
dons, after  passing  beneath  the  annular  ligament,  are  in  relation  sup&r- 
fidoJly  with  the  superficial  palmar  arch,  and  palmar  fascia ;  and  deeply 
with  the  tendons  of  the  deep  flexor  and  lumbricales. 

The  Flexor  carpi  ulnaris  arises  by  two  heads,  one  from  the 
inner  condyle,  the  other  from  the  olecranon  and  upper  two-thirds  of 
the  inner  border  of  the  ulna.  Its  tendon  is  inserted  into  the  pisiform 
bone,  and  base  of  the  metacarpal  bone  of  the  little  finger. 

Rdaiions. — By  its  anterior  surface  with  the  fascia  of  the  fore-arm, 
with  which  it  is  closely  united  superiorly.  By  its  posterior  surface 
with  the  flexor  sublimis  digitorum,  flexor  profundus,  pronator  quadrar 
tus,  and  ulnar  artery,  veins,  and  nerve.  By  its  radial  border  with  the 
palmaris  longus,  and  in  the  lower  third  of  the  fore-arm  with  the  ulnar 
vessels  and  nerve.  The  ulnar  nerve,  and  the  posterior  ulnar  recurrent 
artery,  pass  between  its  two  heads  of  origin. 


De^  layer. 

Flexor  profundus  digitorum. 
Flexor  longus  pollicis. 
Pronator  quadratus. 

Direction. — ^This  group  is  brought  into  view  by  removing  the  flexor 
sublimis,  and  drawing  aside  the  pronator  radii  teres. 

The  Flexor  profundus  digitorum  (perforans)  arises  from  the 
upper  two-thirds  of  the  ulna  and  part  of  the  interosseous  membrane, 
and  terminates  in  four  tendons,  which  pass  beneath  the  annular  liga- 
ment, and  between  the  two  slips  of  the  tendons  of  the  flexor  sublimis 
(hence  its  designation,  perforans),  to  be  inserted  into  the  base  of  the 
last  phalanges.  The  tendon  of  the  index  finger  is  always  distinct 
from  the  rest,  the  other  three  tendons  being  more  or  less  intimately 
connected  by  cellular  tissue  and  tendinous  slips. 

Four  little  muscular  fasciculi,  called  lumbricales^  are  connected  with 
the  tendons  of  this  muscle  in  the  palm.  They  will  be  described  with 
the  muscles  of  the  hand. 

Relations, — In  the  fore-arm.     By  its  anterior  surface  with  the  flexor 


Bjil 


pogterior  surface  with  the  nlna,  the 
interoueous  membrane,  the  promt- 
lot  q^iudratne,  and  the  wrist-joint 
Bf  its  raduU  border  with  the  flexor 
longna  pollicia,  the  anterior  iateros- 
seooa  atteiy  and  nerve  being  inter- 
posed. By  its  ulnar  bonier  with 
Ihe  Seior  carpi  lUnaris.  In  the 
hand :  its  tendons  are  in  relation 
taper^cia/ly  with  the  tendons  of  the 
superficial  flexor;  and  deeply  with 
the  interasoei  mueclea,  adductor 
pollids,  and  deep  palmar  arch.  In. 
the  fingers :  the  tendons  of  the 
deep  flexor  are  interposed  between 
the  tendons  of  the  superliciat  flexor 
and  the  phalanges,  and  give  atlach- 


The  FwjtoB  Losam  poilicis 
ariaa  from  the  upper  Iwo-thirda  of 
the  radius,  and  part  of  the  interos- 
seous membrane.  Its  tendon  passes 
beneath  the  annular  Lgament,  to  be 
isaerted  inta  the  base  of  the  last 
phalanx  of  the  thumb. 

Rsiationa. — By  its  anteriot  sur- 
face with'  the  flexor  snblimis  digito- 
rum,  flexor  carpi  ladialis,  supinator 
longns,  and  radial  artery  ojid  veins. 
By  ItA  posterior  surface  with  the 
ndias,  interosseous  membisne,  pro- 
nator qnadralns,  and  wrist-joint. 
By  its  ufaor  border  it  is  separated 
from  the  flexor  profundus  digitDnim 
by  the  anterior  interoaseona  artery 

and  nerve-  In  the  hand :  after  paaaing  beneath  the  annular  ligament, 
it  ii  lodged  in  the  interspace  between  the  two  portions  of  the  flexor 
brevia  poilicis,  and  afterwards  in  the  tendinous  theca  of  the  phalanges. 

If  the  tendons  of  the  last  tno  muscles  bo  drawn  aside  or  divided. 


*  Hie  deep  li^er  of  muscles  of  the 
noit  of  the  (ilbow-joiDl.  3.  The  sni 
aunt  of  the  head  ol  the  radius,  t.  1 
I.  Ilifl  flexor  longuspoUicis.    0.  The 

"'  ■  "9.  Tte  doni '  " 


HlmAT  faatenaseoiia  of  the  riu;  fln^ 
Uit  ring-fingsr,  and  pabnuiiitenisH 


rm.    1.  The  inienullatenlliga- 
iguncal.    3.  The  orbiculai  lim- 

ilor  quadraiiu.    ?.  The  adductor 
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the  third  muscle  of  this  group  will  be  brought  into  view,  lying  across 
the  lower  part  of  the  two  bones. 

The  Pronator  quadratus  arises  from  the  ulna,  and  is  inserted 
into  the  lower  fourth  of  the  oblique  line,  on  the  outer  side  of  the  ra- 
dius. This  muscle  occupies  about  the  lower  fourth  of  the  two  bones, 
is  broad  at  its  origin,  and  narrower  at  its  insertion. 

Rdations. — By  its  anterior  surface  with  the  tendons  of  the  supinar 
tor  longus,  flexor  carpi  radialis,  flexor  longus  pollicis,  flexor  profundus 
digitorum,  and  flexor  carpi  ulnaris,  radial  artery  and  veins,  and  ulnar 
artery,  veins,  and  nerve.  By  its  posterior  surface  with  the  radius, 
ulna,  and  interosseous  membrane. 

Actions. — The  pronator  radii  teres  and  pronator  quadratus  muscles 
rotate  the  radius  upon  the  ulna,  and  render  the  hand  prone.  The 
remaining  muscles  are  flexors :  two  flexors  of  the  wrist,  flexor  carpi 
radialis  and  ulnaris ;  two  of  the  fingers,  flexor  sublimis  and  profimdus, 
the  former  flexing  the  second  phalanges,  the  latter  the  last ;  one  flexor 
of  the  last  phalanx  of  the  thumb,  flexor  longus  pollicis.  The  palmaris 
longus  is  primarily  a  tensor  of  the  palmar  &scia,  and  secondarily  a 
flexor  of  the  wrist  and  fore-arm. 


Posterior  Brachial  Region. 
Superficial  layer. 

Supinator  longus, 
Extensor  carpi  radialis  longior. 
Extensor  carpi  radialis  brevior. 
Extensor  communis  digitorum, 
Extensor  minimi  digiti. 
Extensor  carpi  ulnaris. 
Anconeus. 

Dissection. — The  integument  is  to  be  divided  and  turned  aside, 
and  the  fesciae  removed  in  the  same  manner  as  for  the  anterior  brachial 
region. 

The  Supinator  longus  muscle  is  placed  along  the  radial  border  of 
the  fore-arm.  It  arises  from  the  external  condyloid  ridge  of  the  hu- 
merus, nearly  as  high  as  the  insertion  of  the  deltoid,  and  is  inserted 
into  the  base  of  the  styloid  process  of  the  radius. 

Relations. — By  its  superficial  sufface  with  the  extensor  ossis  meta- 
carpi  pollicis,  extensor  primi  intemodii  pollicis,  and  fascia  of  the  fore- 
arm. By  its  deep  surface  with  the  brachialis  anticus,  extensor  carpi 
radialis  longior,  tendon  of  the  biceps,  supinator  brevis,  pronator  radu 
teres,  flexor  carpi  radialis,  flexor  sublimis  digitorum,  flexor  longus 
pollicis,  pronator  quadratus,  radius,  musculo-spiral  nerve,  radial  and 
posterior  interosseous  nerve,  and  radial  artery  and  veins. 

This  muscle  must  be  divided  through  the  middle,  and  the  two  ends 
turned  to  either  side  to  expose  the  next  muscle. 


The  EXTBNSOR  Oj 

LoNOlOfL  arm>  from  tbe  external 
eoudjloid  ridge  below  the  piwed- 
ing,  and  from  the  intecmiucnlar 
bacia.  lU  tendon  pssBes  throi^h 
a  groove  In  the  rodine,  immediatfiy 
behind  the  styloid  procesi,  to  he 
tmertarf  into  the  base  of  the  meta- 
carpal bone  of  the  indei  finger, 

Jidaiiotu.  —  By  its  superficial 
tutface  with  the  aapinator  longiu, 
eitenHir  ouii  metacarpi  pollicis, 
evtenAor  primi  intemodii  pollicia, 
eitentoi  secundi  intemodii  pollicii, 
ladiat   nerve,    Sanaa   at  the  fnce- 
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the  former  muwle.  It  ariies  from 
tbe  enema)  condyle  of  the  humerus 
and  intennnscolar  fascia,  and  is  in- 
Krted  into  the  base  of  the  metacar- 
pal bone  of  the  middle  fingvr.  Its 
tendon  is  lodged  in  the  ume  groove 
on  the  radius  with  the  eitemor 
carpi  radialis  tongior. 

Etiatiora,  —  By  its  superficial 
ntTj'ace  with  tbe  eitenaor  carpi  is- 
dialis  longior,  extensor  ossIb  meta- 
carpi poUici&i  eitenear  piimi  in^ 
temodii  poUicis,  sxtenioi  secmidi 
iatemodii  poUids,  bscia  of  the 
foreanu,  and  posterior  aDnulai  liga- 
meuL     By  its  i«p  m/oos  with  3ie 

*  The  niperfldal  tijer  of  miucles  of  I 
1.  The  lower  put  of  the  hicep«.  S.  Pai 
ianrr  put  of  the  trieepi,  Iniertpd  inlo  the 


rhe  eitcnur  cfurpi  ulnujt. 
e,  IjiDff  toother.     14,  The 


The  EiTKNsoa  bkcundi  intBIi- 
nodh  FOLLJCiaarvef  &(nD(healna, 
nnd  inlerosseous  membrane.  Ito 
tendoD  paasea  through  b  distinct 
canal  in  the  annuki  ligament,  and 
is  Boaitd  into  the  base  of  the  last 
phalanx  of  die  thumb. 

Rflationi. — B;  its  ecfeniaZ  tur- 
faa  with  the  same  relatione  as  the 
eiteDBor  osaia  metacarpi.  By  its 
dtep  mrfius  with  the  ulna,  interoi- 
>eou8  memhrane,  radius,  vrist-joint, 
radial  artery,  and  metacarpal  bone 
ofthethmnb.  The  muscle  is  placed 
between  the  eitensor  primi  inter- 
nodii  and  eitenaoi  indicis. 

The  Ex  TENSOR  iNDicisaru«froni 
the  ulna,  as  high  op  as  the  eitensor 
OBflia  metacarpi  pollicis,  and  from 
the  interoaseous  membrane.  Its 
tendon  passes  through  a  distinct 
groove  in  the  radius,  and  ia  itu^rUd 
into  the  aponeurosis  formed  by  the 
common  eitensoT  tendon  of  the  in- 
dex liDger. 

B^akoBi, — The  same  aa  those  of 
the  preceding  muscle,  with  the  ex- 
ception of  the  hand,  where  the  teo- 
don  rests  upon  the  metacarpal  bone 
of  the  fore-finger  and  second  inter- 
osseoua  muscle,  and  has  no  relation 
with  the  radial  artery. 

of  the  fleror  muscles  of  the  foie-arm, 
are  provided  with  synoTial  bvnv 
ligaments:  those  of  the  back  of  the 


*  The  deep  laj«  of  musclei  on 
lover  put  of  ■*■-  *' " 

□ueoiu  mtucle.    "nie  othci'thRe  donal  in 
CArpBl  bonH  of  their  rapective  fingers^ 
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extensor  cubiti :  it  assists  in  extending  the  fore-arm  upon  the  arm. 
The  supinator  longus  and  breyis  effect  the  supination  of  the  fore-arm, 
and  antagonize  the  two  pronators.  The  extensor  carpi  radialis  Ion- 
gior  and  brevior,  and  ubiaris,  extend  the  wrist  in  opposition  to  the 
two  flexors  of  the  carpus.  The  extensor  communis  digitorum  re- 
stores the  fingers  to  the  straight  position,  after  being  flexed  by  the 
two  flexors,  sublimis  and  profundus.  The  extensor  ossis  metacarpi,  primi 
intemodii,  and  secundi  intemodii  pollicis,  are  the  especial  extensors 
of  the  thumb,  and  serve  to  balance  the  actions  of  the  flexor  ossis  meta- 
carpi, ^exor  breyis,  and  flexor  longus  pollicis.  The  extensor  indicis  gives 
the  character  of  extension  to  the  index  finger,  and  is  hence  named 
^  indicator,^'  and  the  extensor  minimi  digiti  supplies  that  finger  with 
the  power  of  exercising  a  distinct  extension. 


MUSCLES  OF   THE  HAND. 

Radial  or  Thenar  Region. 

Abductor  pollicis, 
Flexor  ossis  metacarpi  (opponens). 
Flexor  brevis  pollicis. 
Adductor  pollicis. 

Dissection, — The  hand  is  best  dissected  by  making  an  incision 
along  the  middle  of  the  palm,  from  the  wrist  to  the  base  of  the  fingers, 
and  crossing  it  at  each  extremity  by  a  transverse  incision,  then  turn- 
ing aside  the  flaps  of  integument  For  exposing  the  muscles  of  the 
radial  region,  the  removal  of  the  integument  and  &scia  on  the  radial 
side  will  be  sufficient. 

The  Abductor  pollicis  is  a  small,  thin  muscle,  which  arises  from 
the  scaphoid  bone  and  annular  ligament.  It  is  inserted  into  the  base 
of  the  first  phalanx  of  the  thumb. 

RdaUons, — By  its  superficial  surface  with  the  external  portion  of 
the  palmar  fascia.  By  its  deep  surface  with  the  flexor  ossis  meta- 
carpi. On  its  inner  side  it  is  separated  by  a  narrow  cellular  inter- 
space firom  the  flexor  brevis  pollicis. 

This  muscle  must  be  divided  from  its  origin  and  turned  upwards, 
in  order  to  see  the  next. 

The  Flexor  ossis  metacarpi  (opponens  pollicis)  arises  from  the 
trapezium  and  annular  ligament,  and  is  inserted  into  the  whole  length 
of  the  metacarpal  bone. 

Relations. — By  its  superficial  surface  with  the  abductor  pollicis. 
By  its  deep  surface  with  the  trapezio-metacarpal  articulation  and  with 
the  metacarpal  bone.    Internally  with  the  flexor  brevis  pollicis.  ^ 

The  flexor  ossis  metacarpi  may  now  be  divided  from  its  origin  and 
turned  aside,  in  order  to  shew  the  next  muscle. 

The  Flexor  brevis  pollicis  consists  of  two  portions,  between 
which  lies  the  tendon  of  the  flexor  longus  pollicis.  The  external  portion 


onm  fiom  the  tnpezimn  and  Bnniilar  ligameDt  -.  the  '. 
from  the  trapeioidei  and  ot  niflgnum.  They  are  bol 
the  bate  of  the  Snt  phalanx  of  the  thumb,  having  a  le 
each  of  thdr  tendoDB  b>  protect  the  JDinl. 


^perfidal  sulfate  with  the  eilemal  portion  of 
f  ite  deep  turfiue  with  the  adductor  poUicii, 
pi  ladialia,  and  trapeiio-metocarpal  articulation- 


L  of  the  abductor  poUicis  miucle  -,  the  middCe  portLOn  has  been  r- 
lie  flexor  oflva  meEtcBrpi,  or  oppancna  polllciB.  *•  One  poTtnD 
brvn«  pdlids.  fi-  T^  deep  potUdd  of  the  fleiOT  brrvia  pallidi. 
letor  poUids^  7*  7-  The  lumbriciU^  inuarlu,  A^i°ff  frora  the 
teadong^  DpOn  wbjch  tbe  numben  are  placed.  The  lendou 
V  tiihlimii  have  been  remoTed  from  cbe  palm  of  the  hjmd. 
le  t«ldon«  of  Ihe  deep  flexor,  pMiing  helween  lie  two  teiminll 
endon  of  the  flexor  Bublimii  to  reub  the  last  pbuliuix.    g.  Tbe 

.  to  the  lut  phalant.  10.  The  abductor  minimi  digiti.  11.  The 
mmuDi  d^ti.  Tbe  ed^  of  the  flexor  OHi>  metacarpl.  or  ad- 
oi  digiti,  ia  aeen  projectm^  beyomi  'the  inner  border  of  the  fleov 
The  prominence  of  the  piaifona  bone.    ly.  The  flnt  donal  inter- 
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By  its  external  surface  with  the  flexor  ossis  metacarpi  and  metacarpal 
bone.  By  its  inner  sufface  with  the  tendons  of  the  long  flexor  muscles 
and  first  lumbricalis. 

The  Adductor  pollicis  is  a  triangular  muscle  ;  it  arises  firom  the 
whole  length  of  the  metacarpal  bone  of  the  middle  finger ;  and  the 
fibres  converge  to  its  insertion  into  the  base  of  the  first  phalanx. 

Relations. — By  its  anterior  surface  with  the  flexor  brevis  pollicis, 
tendons  of  the  deep  flexor  of  the  fingers,  lumbricales,  and  deep  palmar 
arch.  By  its  posterior  surface  with  the  metacarpal  bones  of  the  index 
and  middle  fingers,  the  interossei  of  the  second  interosseous  space,  and 
the  abductor  indicis.     Its  inferior  border  is  subcutaneous. 

Ulnar,  or  Hypoihenar  Region, 

Pahnaris  brevis, 
Abductor  minimi  digiti. 
Flexor  brevis  minimi  digiti, 
Flexor  ossis  metacarpi  (adductor). 

Dissection, — Turn  aside  the  ulnar  flap  of  integument  in  the  palm  of 
the  hand ;  in  doing  this,  a  small  subcutaneous  muscle,  the  palmaris 
brevis  will  be  exposed.  After  examining  this  muscle,  remove  it  with 
the  deep  fascia,  in  order  to  bring  into  view  the  muscles  of  the  little 
finger. 

The  Palmaris  brevis  is  a  thin  plane  of  muscular  fibres  which 
arises  from  the  annular  ligament  and  palmar  fascia,  and  passes  trans- 
versely inwards,  to  be  inserted  into  the  integument  on  the  inner  border 
of  the  hand. 

Relations, — By  its  superficial  surface  with  the  fat  and  integument 
of  the  ball  of  the  little  finger.  By  its  deep  surfcux  with  the  internal 
portion  of  the  palmar  fascia,  which  separates  it  from  the  ulnar  artery, 
veins,  and  nerve,  and  from  the  muscles  of  the  inner  border  of  the  hand. 

The  Abductor  minimi  digiti  is  a  small  tapering  muscle  which 
arises  fix)m  the  pisiform  bone,  and  is  inserted  into  the  base  of  the  first 
phalanx  of  the  little  finger. 

Relations. — By  its  superficial  surface  with  the  internal  portion  of 
the  deep  fascia  and  the  palmaris  brevis ;  by  its  deep  surface  with  the 
flexor  ossis  metacarpi  and  metacarpal  bone.  By  its  inner  border  with 
the  flexor  brevis  minimi  digiti. 

The  Flbxor  brevis  minimi  digiti  is  a  small  muscle  arising  from 
the  unciform  bone  and  annular  ligament,  and  inserted  into  the  base  of 
the  first  phalanx.     It  is  sometimes  wanting. 

Relations. — By  its  superficial  surface  with  the  internal  portion  of 
the  palmar  fescia,  and  the  palmaris  brevis.  By  its  deep  surface  with 
the  flexor  ossis  metacarpi,  and  metacarpal  bone.  ExterruMy  with  the 
abductor  minimi  digiti,  from  which  it  is  separated  near  its  origin  by 
the  deep  palmar  branch  of  the  ulnar  nerve  and  communicating  artery. 
Intenudly  with  the  tendons  of  the  flexor  sublimis  and  profundus. 
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The  Flexor  ossis  metacarpi  (adductor,  opponens)  arises  from  the 
unciform  bone  and  annular  ligament,  and  is  i$uerted  into  the  whole 
length  of  the  metacarpal  bone  of  the  little  finger. 

Relations. — By  its  superficial  surface  with  the  flexor  brevis  and  ab- 
ductor minimi  digiti.  By  its  deq[>  surface  with  the  interossei  muscles 
of  the  last  metacarpal  space,  the  metacarpal  bone,  and  the  flexor  ten- 
dons of  the  little  finger. 


Palmar  Region, 

Lumbricales, 
Interossei  palmares, 
Interossei  dorsales. 

The  Lumbricales,  four  in  number,  are  accessories  to  the  deep  flexor 
muscle.  They  arise  from  the  tendons  of  the  deep  flexor;  the  first  and 
second  from  the  palmar  side,  the  third  from  the  ulnar,  and  the  fourth 
from  the  radial  side ;  and  are  inserted  into  the  aponeurotic  expansion  of 
the  extensor  tendons  on  the  radial  side  of  the  fingers.  The  third,  or 
that  of  the  tendon  of  the  ring  finger,  sometimes  bifrircates,  otherwise  it 
is  inserted  wholly  into  the  extensor  tendon  of  the  middle  finger. 

Relations. — In  the  palm  of  the  hand  with  the  flexor  tendons ;  at 
their  insertion,  with  the  tendons  of  the  interossei  and  the  metacarpo- 
phalangeal articulations. 

The  Palmar  interossei,  three  in  number,  are  placed  upon  the 
metacarpal  bones,  rather  than  between  them.  They  arise  from  the 
base  of  the  metacarpal  bone  of  one  finger,  and  are  inserted  into  the 
base  of  the  first  phalanx  and  aponeurotic  expansion  of  the  extensor 
tendon  of  the  same  finger.  The  first  belongs  to  the  index  finger ;  the 
second,  to  the  ring  finger;  and  the  third,  to  the  little  finger;  the 
middle  finger  being  excluded. 

Relations, — By  their  palmar  surface  with  the  flexor  tendons  and 
with  the  deep  muscles  in  the  palm  of  the  hand.  By  their  dorsal  sur- 
face with  the  dorsal  interossei.  On  one  side  with  the  metacarpal 
bone,  on  the  other  with  the  corresponding  dorsal  interosseous. 

Dorsal  interossei. — On  turning  to  the  dorsum  of  the  hand,  the 
four  dorsal  interossei  are  seen  in  the  four  spaces  between  the  metacar- 
pal bones.  They  are  bipenniform  mukles,  and  arise  by  two  heads, 
frx)m  the  adjoining  sides  of  the  base  of  the  metacarpal  bones.  They 
are  inserted  into  the  base  of  the  first  phalanges,  and  aponeurosis  of  the 
extensor  tendons. 

The  first  is  inserted  into  the  index  finger,  and  from  its  use  is  called 
abductor  indicis;  the  second  and  third  are  inserted  into  the  middle 
finger,  compensating  its  exclusion  from  the  palmar  group ;  the  fourth  is 
attached  to  the  ring  finger ;  so  that  each  finger  is  provided  with  two 
interossei,  with  the  exception  of  the  little  finger,  as  may  be  shewn  by 
means  of  a  table,  thus :— 
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T  J     J-         S  one  dorsal  (abductor  indicis), 
Iruiea! finger  <  ,       ^  '' 

•'   ^      (  one  palmar. 

Middle  finger^  two  dorsaL 

n.     /.  S  one  dorsal, 

Smg  finger    [^^^^^^ 

LUUeJmger^     remaining  palmar. 

Relations. — By  their  dorsal  surface  with  a  thin  aponeurosis  which  se- 
parates them  from  the  tendons  on  the  dorsum  of  the  hand.  By  their  pal- 
mar surface  with  the  muscles  and  tendons  in  the  pahn  of  the  hand.  By 
one  side  with  the  metacarpal  bone ;  by  the  other  with  the  corresponding 
palmar  interosseous.  The  abductor  indicis  is  in  relation  by  its  palmar 
sur&ce,  with  the  adductor  pollicis,  the  arteria  magna  pollicis  being 
interposed.  The  radial  artery  passes  into  the  palm  of  die  hand  be- 
tween the  two  heads  of  the  first  dorsal  interosseous  muscle  and  the 
perforating  branches  of  the  deep  palmar  arch,  between  the  heads  of 
the  other  dorsal  interossei. 

Actions. — The  actions  of  the  muscles  of  the  hand  are  expressed  in 
their  names.  Those  of  the  radial  region  belong  to  the  thumb,  and  pro- 
Tide  for  three  of  its  movements,  abduction,  adduction,  and  Jlexion. 
The  ulnar  group,  in  like  manner,  are  subservient  to  the  same  motions  of 
the  little  finger,  and  the  interossei  are  abductors  and  adductors  of  the 
several  fingers.  The  lumbricales  are  accessory  in  their  actions  to  the 
deep  flexors :  they  were  called  by  the  earlier  anatomists,  fidicinii, 
x.e.  fiddlers^  muscles,  from  an  idea  that  they  might  effect  the  fractional 
movements  by  which  the  performer  is  enabled  to  produce  the  various 
notes  on  that  instrument 

In  relation  to  the  axis  of  the  hand,  the  four  dorsal  interossei  are  ab- 
ductors,  and  the  three  palmar,  adductors.  It  will  therefore  be  seen 
that  each  finger  is  provided  with  its  proper  adductor  and  abductor,  two 
flexors,  and  (with  the  exception  of  the  middle  and  ring  fingers)  two 
extensors.  The  thumb  has  moreover  a  flexor  and  extensor  of  the 
metacarpal  bone ;  and  the  little  finger  a  flexor  of  the  metacarpal  bone 
without  an  extensor. 
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The  muscles  of  the  lower  extremity  may  be  arranged  into  groups 
corresponding  with  the  regions  of  the  hip,  thigh,  leg,  and  foot,  as  in 
the  following  table : — 

HIP. 

Gluteal  Region, 

Gluteus  medius, 
Pyriformis, 
Obturator  intemus, 
Obturator  extemus. 


Gluteus  maximus. 
Gluteus  minimus. 
Gemellus  superior. 
Gemellus  inferior, 
Quadratus  femoris. 


Anterior  Femoral  Region. 

Tensor  vaginae  femoris, 

Sartorius, 

Rectus, 

Vastus  intemus, 

Vastus  extemus, 

Cmreus. 


THIGH. 

Internal  Femoral  Region, 

Iliacus  intemus. 
Psoas  magnus, 
Pectineus, 
Adductor  longus. 
Adductor  brevis. 
Adductor  magnus. 
Gracilis. 


Posterior  Femoral  Region, 

Biceps, 

Semitendinosus, 

Semimembranosus. 


Anterior  Tibial  Region, 

Tibialis  anticus. 
Extensor  longus  digitorum, 
Peroneus  tertius, 
Extensor  longus  pollicis. 

Fthular  Region. 

Peroneus  longus, 
Peroneus  brevis. 


LEO. 

Posterior  Tibial  Region. 
Superficial  Group. 

Gastrocnemius, 

Plantaris, 

Soleus. 

Deep  [posterior"]  Layer. 

Popliteus, 

Flexor  longus  pollicis, 
Flexor  longus  digitorum. 
Tibialis  posticus. 


FOOT. 

Dorsal  Region. 

Extensor  brevis  digitomm, 
Interossei  dorsales. 
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PUmtar  Region, 
Ist  Layer,  3rd  Layer. 

Abductor  pollicis.  Flexor  brevis  poUicis, 

Abductor  minimi  digiti,  Adductor  pollicis. 

Flexor  brevis  digitorum.  Flexor  brevis  minimi  digiti, 

Transversus  pedis. 
2nd  Layer, 

Musculus  accessorius,  ayer, 

Lumbricales.  Interossei  plantares. 


GLUTEAL   REGION. 

Gluteus  maximus.  Obturator  intemus, 

Gluteus  medius,  Gemellus  inferior. 

Gluteus  minimus.  Obturator  extemus, 

Pyriformis,  Quadratus  femoris. 
Gemellus  superior. 

Dissection. — The  subject  being  turned  on  its  face,  and  a  block 
placed  beneath  the  os  pubis  to  support  the  pelvis,  the  student  commences 
the  dissection  of  this  region,  by  carrying  an  incision  from  the  apex  of 
the  coccyx  along  the  crest  of  the  ilium  to  its  anterior  superior  spinous 
process ;  or  vice  versd,  if  he  be  on  the  left  side.  He  then  makes  an 
incision  from  the  posterior  fifth  of  the  crest  of  the  ilium,  to  the  apex 
of  the  trochanter  major,  this  marks  the  upper  border  of  the  gluteus 
maximus ;  and  a  third  incision  from  the  apex  of  the  coccyx  along  the 
fleshy  margin  of  the  lower  border  of  the  gluteus  maximus,  to  the  outer 
side  of  the  thigh,  about  four  inches  below  the  apex  of  the  trochanter 
major.  He  then  reflects  the  integument,  superficial  fascia,  and  deep 
&8cia,  which  latter  is  very  thin  over  this  muscle,  from  the  gluteus 
maximus,  following  rigidly  the  course  of  its  fibres ;  and  having  ex- 
posed the  muscle  in  its  entire  extent,  he  dissects  the  integument  and 
superficial  &scia  from  off  the  deep  fascia  which  binds  down  the  gluteus 
medius,  the  other  portion  of  this  region. 

The  Gluteus  maximus  (yXouros,  nates)  is  the  thick,  fleshy  mass 
of  muscle,  of  a  quadrangular  shape,  which  forms  the  convexity  of  the 
nates.  In  structure,  it  is  extremely  coarse,  being  made  up  of  large 
fibres,  which  are  collected  into  fasciculi,  and  these  again  into  distinct 
muscular  masses,  separated  by  deep  cellular  furrows.  It  arises  from 
the  posterior  fifth  of  the  crest  of  the  ilium,  from  the  posterior  surfiice 
of  the  sacrum  and  coccyx,  and  from  the  great  sacro-ischiatic  ligament. 
It  passes  obliquely  outwards  and  downwards,  to  be  inserted  into  the 
rough  line  leading  from  the  trochanter  major  to  the  linea  aspera,  and 
is  continuous  by  means  of  its  tendon  with  the  &scia  lata  covering  the 
outer  side  of  the  thigh.  A  large  bursa  is  situated  between  the  broad 
tendon  of  this  muscle  and  the  femur. 


Rdatiom. — Bj  iti  mperfidal  mrfaee  with  a  thin  aponeurotic  htcm 
whicli  Heparatea  it  from  tJie  superficial  faacia  and  integument,  and 
with  the  TttituB  eitemUB,  H  hnrsa  being  mlerpoied.  By  it«  deep  lur- 
Jiue  with  the  glateua  nedius,  pyrifonnia,  gemelli,  ohluratar  interam, 
qoadratui  f«moci«,  Kicro-iich^lic  foramina,  great  tacro-isehiatic  liga- 


ment, tubeioaity  of  the  iKbium,  •emi-membianosus,  semi-lendinoBui, 
biceps,  and  adductor  magnus  ;  the  gluteal  veiBels  and  nerrea,  iacbiatic 
yessela  and  nenee,  and  internal  pudic  reBsela  and  nerve.  Bjr  it> 
upper  border  it  OTerlapa  the  gluteus  mediua ;  and  bj  the  loteer  bordtr 
FomiB  the  lower  margin  of  the  natea. 

*  Tbe  deep  miue1«  of  tie  gluCetl  region.  \-  l^e  eitemil  Hurfece  of  the 
ilium.  S.  Tlie  pcnterior  Buriace  of  tJ]e  Hcnun.  3.  The  poBtnior  Hcro-Lliu 
LiguoentA.     <•   TSi^  Cubei'osi^  of  tbe  ucbiuio.     A.   The  great  or  poaterior 

7.  The  trocbantei  m^or.  9.  The  gluteus  miniinUB,  9.  Tbe  p^nfonuii. 
1U.  Tbe  ^eiodluB  auperioT.  u.  Tbe  obtuntor  intemut  luuicle,  puung  ovt 
of  the  le»er  McnJ-iKbiltii;  foismiai.      li.  The   ltenidlu«  inferior.      13.  The 
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The  gluteus  maximus  must  be  turned  down  from  its  origin,  in  order 
to  bring  the  next  muscles  into  view. 

The  Gluteus  mbdius  is  placed  in  front  of,  rather  than  beneath  the 
gluteus  maximus ;  and  is  covered  in  by  a  process  of  the  deep  fascia, 
which  is  very  thick  and  dense.  It  arises  from  the  outer  lip  of  the 
crest  of  the  ilium  for  four-fifths  of  its  length,  from  the  sur&ce  of  bone 
between  that  border  and  the  superior  curved  line  on  the  dorsum  ilii, 
and  from  the  dense  fascia  above  mentioned.  Its  fibres  converge  to 
the  outer  part  of  the  trochanter  major,  into  which  its  tendon  is 
inserted, 

RdatUms, — By  its  superficial  surface  with  the  tensor  vaginae  femoris, 
gluteus  maximus,  and  its  fascia.  By  its  deq>  surface  with  the  gluteus 
minimus,  and  gluteal  vessels  and  nerves.  By  its  lower  border  with 
the  pyriformis  muscle.  A  bursa  is  interposed  between  its  tendon  and 
the  upper  part  of  the  trochanter  major. 

This  muscle  should  now  be  removed  from  its  origin  and  turned 
down,  so  as  to  expose  the  next  which  is  situated  beneath  it. 

The  Gluteus  minimus  is  a  radiated  muscle,  arising  from  the  sur- 
face of  the  dorsum  ilii,  between  the  superior  and  inferior  curved 
lines  ;  its  fibres  converge  to  the  anterior  border  of  the  trochanter 
major,  into  which  it  is  inserted  by  means  of  a  rounded  tendon. 
There  is  no  distinct  line  of  separation  between  the  gluteus  medius 
and  minimus  anteriorly. 

Relations. — By  its  superficial  surface  with  the  gluteus  medius,  and 
gluteal  vessels.  By  its  de^  surface  with  the  surface  of  the  ilium,  the 
long  tendon  of  the  rectus  femoris,  and  the  capsule  of  the  hip-joint. 
A  bursa  is  interposed  between  the  tendon  of  the  muscle  and  the 
trochanter. 

The  Pyriformis  muscle  (pyrum,  a  pear,  t.  e.  pear-shaped)  arises 
frx)m  the  anterior  surface  of  the  sacrum,  by  little  slips  that  are  inter- 
posed between  the  first  and  fourth  anterior  sacral  foramina,  and  from 
the  adjoining  surface  of  the  ilium.  It  passes  out  of  the  pelvis,  through 
the  great  sacro-ischiatic  foramen,  and  is  inserted  by  a  rounded  tendon 
into  the  trochanteric  fossa  of  the  femur. 

Relations, — By  its  superficial  or  external  surface  with  the  sacrum 
and  gluteus  maximus.  By  its  deep  or  pelvic  sutface  with  the  rectum, 
the  sacral  plexus  of  nerves,  the  branches  of  the  internal  iliac  artery, 
the  great  sacro-ischiatic  notch,  and  the  capsule  of  the  hip-joint 
By  its  f^9per  border  with  the  gluteus  medius  and  gluteal  vessels  and 
nerves.  By  its  lower  border  with  the  gemellus  superior,  ischiatic, 
vessels  and  nerves,  and  internal  pudic  vessels  and  nerve. 

The  Gemellus  superior  (gemellus,  double,  twin,)  is  a  small 
slip  of  muscle  situated  immediately  below  the  pyriformis,  it  arises 
from  the  spine  of  the  ischium,  and  is  inserted  into  the  upper  boi^ 
der  of  the  tendon  of  the  obturator  Intemus,  and  into  the  trochan- 
teric fossa  of  the  femur.  The  gemellus  superior  is  not  unfrequently 
wanting. 

RekUions, — By  its  superficud  surface  with  the  gluteus  mayimng,  the 
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ischiatic  vessels  and  nerves,  and  internal  pudic  vessels  and  nerve.    By 
its  deep  surface  with  the  pelvis,  and  capsize  of  the  hip-joint. 

The  Obturator  internus  arises  from  the  inner  sur&ce  of  the  an- 
terior wall  of  the  pelvis,  being  attached  to  the  margin  of  bone  around  the 
obturator  foramen,  and  to  the  obturator  membrane.  It  passes  out  of 
the  pelvis  through  the  lesser  sacro-ischiatic  foramen,  and  is  inserted  by 
a  flattened  tendon  into  the  trochanteric  fossa  of  the  femur.  The  lesser 
sacro-ischiatic  notch,  over  which  this  muscle  plays  as  through  a  pulley, 
is  faced  with  cartilage,  and  provided  with  a  synovial  bursa  to  facilitate 
its  movements.  The  tendon  of  the  obturator  is  supported  on  each  side 
by  the  two  gemelli  muscles  (hence  their  names),  which  are  inserted 
into  the  sides  of  the  tendon,  and  appear  to  be  auxUiaries  or  superadded 
portions  of  the  obturator  internus. 

Relations* — By  its  superficial  or  posterior  surface  with  the .  internal 
pudic  vessels  and  nerve,  the  obturator  fascia,  which  separates  it  from 
the  levator  ani  and  viscera  of  the  pelvis,  the  sacro-ischiatic  ligaments, 
gluteus  maximus,  and  ischiatic  vessels  and  nerves.  By  its  deep  or 
anterior  surface  with  the  obturator  membrane  and  the  margin  of  bone 
surrounding  it,  the  cartilaginous  pulley  of  the  lesser  ischiatic  foramen, 
the  eictemal  surface  of  the  pelvis,  and  the  capsular  ligament  of  the 
hip-joint  By  its  upper  border^  within  the  pelvis,  with  the  obturator 
vessels  and  nerve ;  externally  to  the  pelvis,  with  the  gemellus  superior. 
By  its  lower  border  with  the  gemellus  inferior. 

The  Gemellus  inferior  arises  from  the  posterior  point  of  the 
tuberosity  of  the  ischium,  and  is  inserted  into  the  lower  border  of  the 
tendon  of  the  obturator  internus,  and  into  the  trochanteric  fossa  of  the 
femur. 

Relations.  —  By  its  superficial  surface  with  the  gluteus  maximus, 
and  ischiatic  vessels  and  nerves.  By  its  deep  surface  with  the  ex- 
ternal surface  of  the  pelvis,  and  capsule  of  the  hip-joint.  By  its 
uj^per  border  with  the  tendon  of  the  obturator  internus.  By  its 
lower  border  with  the  tendon  of  the  obturator  extemus  and  quadratus 
femoris. 

In  this  region  the  tendon  only  of  the  obturator  extemus  can  be 
seen,  situated  deeply  between  the  gemellus  inferior  and  the  upper 
border  of  the  quadratus  femoris.  To  expose  this  muscle  fiilly,  it  is 
necessary  to  dissect  it  from  the  anterior  part  of  the  thigh,  after  the  re- 
moval of  the  pectineus,  adductor  longus  and  adductor  brevis  muscles. 

The  Obturator  externus  muscle  (obturare,  to  stop  up)  arises 
from  the  obturator  membrane,  and  from  the  surface  of  bone  immedi- 
diately  surrounding  it  anteriorly,  viz.  from  the  ramus  of  the  os  pubis 
and  ischium :  its  tendon  passes  behind  the  neck  of  the  femur,  to  be  in- 
serted with  the  external  rotator  muscles,  into  the  trochanteric  fossa  of 
the  femur. 

Relations. — By  its  superficial  or  anterior  surface  with  the  tendon 
of  the  psoas  and  iliacus,  pectineus,  adductor  brevis  and  magnus,  the 
obturator  vessels  and  nerve.  By  its  d^  or  posterior  surface  with 
the  obturator  membrane  and  the  margin  of  bone  which  surrounds 
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it,  the  lower  part  of  the  capsule  of  the  hip-joint  and  the  quadratus 
femoris. 

The  Quadratus  femoris  (square- shaped)  arises  from  the  external 
border  of  the  tuberosity  of  the  ischium,  and  is  inserted  into  a  rough 
line  on  the  posterior  border  of  the  trochanter  major,  which  is  thence 
named  linea  quadrati. 

Relations, — By  its  posterior  surface  with  the  gluteus  maximus,  and 
ischiatic  vessels  and  nerves.  By  its  anterior  surface  with  the  tendon 
of  the  obturator  extemus  and  trochanter  minor,  a  synovial  bursa  often 
separating  it  from  the  latter.  By  its  upper  border  with  the  gemellus 
inferior ;  and  by  the  lower  border  with  the  adductor  magnus. 

Actions,  —  The  glutei  muscles  are  abductors  of  the  thigh,  when 
they  take  their  fixed  point  from  the  pelvis.  Taking  their  fixed  point 
from  the  thigh,  they  steady  the  pelvis  on  the  head  of  the  femur;  this 
action  is  peculiarly  obvious  in  standing  on  one  leg ;  they  assist  also  in 
carrying  the  leg  forward,  in  progression.  The  gluteus  minimus  being 
attached  to  the  anterior  border  of  the  trochanter  major,  rotates  the 
limb  slightly  inwards.  The  gluteus  medius  and  maximus,  from  their 
insertion  into  the  posterior  aspect  of  the  bone,  rotate  the  limb  out- 
wards ;  the  latter  is,  moreover,  a  tensor  of  the  &scia  of  the  thigh. 
The  other  muscles  rotate  the  limb  outwards,  everting  the  knee  and 
foot;  hence  they  are  named  external  rotators. 

Anterior  Femoral  Region* 

Tensor  vaginae  femoris, 

Sartorius, 

Rectus, 

Vastus  intemus. 

Vastus  externus, 

Crureus. 

Dissection, — Make  an  incision  along  the  line  of  Poupart's  ligament, 
from  the  anterior  superior  spinous  process  of  the  ilium  to  the  spine  of 
the  OS  pubis;  and  a  second,  from  the  middle  of  the  preceding  down  the 
inner  side  of  the  thigh,  and  across  the  inner  condyle  of  the  femur,  to 
the  head  of  the  tibia,  where  it  may  be  bounded  by  a  transverse  in- 
cision. Turn  back  the  integument  from  the  whole  of  this  region,  and 
examine  the  superficial  fascia ;  which  is  next  to  be  removed  in  the 
same  manner.  After  the  deep  fascia  has  been  well  considered,  it  is 
likewise  to  be  removed,  by  dissecting  it  off  in  the  course  of  the  fibres 
of  the  muscles.  As  it  might  not  be  convenient  to  the  junior  student 
to  expose  so  large  a  surfiu;e  at  once  as  ordered  in  this  dissection,  the 
vertiod  incision  may  be  crossed  by  one  or  two  transverse  incisions,  as 
may  be  deemed  most  proper. 

The  Tensor  vagina  femoris  (stretcher  of  the  sheath  of  the 
thigh)  is  a  short  flat  muscle,  situated  on  the  outer  side  of  the  hip.  It 
arises  from  the  crest  of  the  ilium,  near  its  anterior  superior  spinous 


id  H  immrled  betveoD  two  Jsyera  of  the  &tcia  lata  at  about 
ODe- fourth  down  the  thigh. 
f*' ***  ■  Iteiatioiu. — By  ili  Btqierfidal  3ur- 

/aa  with  the  fetcia  lata  and  inlegu- 
meot.  By  it)  deep  am/aee  witb 
the  internal  ]a;«rof  the  taacia  lata, 
^uleUB  mediuB,  rectna  and  vaatUB 
eiteniQB.  By  its  inwc  border,  near 
ila  origia  with  the  sarteriiu. 

The  Saiitob[UH  (tailor's  muBcle) 
is  a  long  riband-like  muicle,  aritujr 
from  the  flnterior  auperior  apinoua 
procBBs  of  the  ilium,  and  frOTD  the 
nolth  immediately  below  that  pro- 
ceis ;  it  crosseB  ohliquelj  the  npper 
thiid  of  the  thigh,  descends  behuid 
the  inner  condyle  of  the  femur, 
and  is  inteiied  by  an  aponeurotic 
Bipansion  into  the  ijiner  tuberosity 
of  the  tibia.  This  eipannon  coien 
in  the  insertion  of  the  tendons  of 

muscles.  The  inner  border  of  the 
sanoriui  muscle  is  the  guide  to 
the  operation  for  tying  the  femoral 
artery  in  the  middle  of  its  course. 

Jielationii. — By  iu  saperfidal  tur- 
/ace  with  the  fascia  lata  and  some 

/aee  with  the  ps[ias  and  iliacoi, 
rectus,  sheath  of  the  femoral  vessels 

nus,  adductor  longus,  adduclei  mag- 
nus,  gracilis,  long  saphenous  nerve, 
internal  lateral  ligament  of  the 
knee-joint.  By  iia  eipanded  in- 
sertion with  the  lendons  of  the 
gracilis  and  eemilendinosns,  a  syno- 
vial bona  being  interposed.  At 
the  knee-joint  its  jmilenor  border 
is  in  relation  with  the  internal  saphenous  vein.  At  the  upper  third 
of  the  thigh  the  tartoriiu  forma,  with  the  lower  border  of  the  adductor 
•  The  mniclH  of  the  anteriDT  fcmonl  Rgion.    i.  The 
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longus,  an  isosceles  triangle,  whereof  the  base  corresponds  with  Pou- 
part^s  ligament.  A  perpendicular  line,  drawn  from  the  middle  of  the 
base  to  the  apex  of  this  triangle,  immediately  overlies .  the  femoral 
artery  with  its  sheath. 

The  Rectus  (straight)  moscle  is  fusiform  in  its  shape  and  bipenni- 
form  in  the  disposition  of  its  fibres.  It  arises  by  two  round  tendons, 
one  from  the  anterior  inferior  spinous  process  of  the  ilium,  the  other 
from  the  upper  lip  of  the  acetabulum  ;  and  is  inserted  by  a  broad  and 
strong  tendon,  into  the  upper  border  of  the  patella.  It  is  more  correct 
to  consider  the  patella  as  a  sesamoid  bone,  developed  within  the 
tendon  of  the  rectus ;  and  the  ligamentum  patellae  as  the  continuation 
of  the  tendon  to  its  insertion  into  the  tubercle  of  the  tibia. 

Relations, — By  its  superficial  surface  with  the  gluteus  medius,  psoas 
and  iliacus,  sartorius ;  and,  for  the  lower  three-fourths  of  its  extent, 
with  the  fascia  lata.  By  its  deep  surface  with  the  capsule  of  the  hip- 
joint,  the  external  circumflex  vessels,  crureus,  and  vastus  intemus 
and  extemus. 

The  rectus  must  now  be  divided  through  its^  middle,  and  the  two 
ends  turned  aside,  to  bring  clearly  into  view  the  next  muscles. 

The  three  next  muscles  are  generally  considered  collectively  under 
the  name  of  triceps  extensor  cruris.  Adopting  this  view,  the  muscle 
surrounds  the  whole  of  the  femur,  excepting  the  rough  line  (linea 
aspera)  upon  its  posterior  aspect.  Its  division  into  three  parts  is  not 
well  defined ;  the  fleshy  mass  upon  each  side  being  distinguished  by 
the  names  of  vastus  intemus  and  extemus,  the  middle  portion  by  that 
of  crareus. 

The  Vastus  extern  us,  narrow  below  and  broad  above,  arises 
from  the  outer  border  of  the  patella,  and  is  inserted  into  the  femur 
and  outer  side  of  the  linea  aspera,  as  high  as  the  base  of  the  trochanter 
major. 

Relations. — By  its  superficial  surface  with  the  fiucia  lata,  rectus, 
biceps,  semi-membranosus  and  gluteus  maximus,  a  synovial  bursa 
being  interposed  between  it  and  the  latter.  By  its  deep  surface  with 
the  crureus  and  femur. 

The  Vastus  internus,  broad  below  and  narrow  above,  arises 
from  the  inner  border  of  the  patella,  and  is  inserted  into  the  femur 
and  inner  side  of  the  linea  aspera  as  high  up  as  the  anterior  intertro- 
chanteric line. 

Rdations, — By  its  superficial  surface  with  the  psoas  and  iliacus, 
rectus,  sartorius,  femoral  artery  and  vein  and  saphenous  nerves,  pecti- 
neus,  adductor  longus,  brevis,  and  magnus,  and  &scia  lata.  By  its 
deep  surface  with  the  crureus  and  femur. 

The  Crureus  (cms,  the  leg)  arises  from  the  upper  border  of  the 
patella,  and  is  inserted  into  the  front  aspect  of  the  femur,  as  high  as 
the  anterior  intertrochanteric  line.  When  the  crureus  is  divided  from 
its  insertion,  a  small  muscular  fasciculus  is  often  seen  upon  the  lower 
part  of  the  femur,  which  is  inserted  into  the  pouch  of  synovial  mem- 
brane, that  extends  upwards  from  the  knee-joint,  behind  the  patella. 
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This  is  named,  from  its  situation,  sub-crureus,  and  would  seem  to  be 
intended  to  support  the  synovial  membrane. 

BelaHons.-r-By  its  superficial  surface  with  the  external  circumflex 
vessels,  the  rectus,  vastus  intemus  and  extemus.  By  its  deep  surface 
with  the  femur,  the  sub-crureus,  and  synovial  membrane  of  the  knee- 
joint 

Adions. — ^The  tensor  vaginae  femoris  renders  the  fascia  lata  tense, 
and  slightly  inverts  the  limb.  The  sartorius  flexes  the  leg  upon  the 
thigh,  and,  continuing  to  act,  the  thigh  upon  the  pelvis,  at  the  same 
time  carrying  the  leg  across  that  of  the  opposite  side,  into  the  position 
in  which  tailors  sit;  hence  its  name.  Taking  its  fixed  point  from 
below,  it  assists  the  extensor  muscles  in  steadying  the  leg,  for  the  sup- 
port of  the  trunk.  The  other  four  muscles  have  been  collectively 
named  quadriceps  eaiensor^  from  their  similarity  of  action.  They 
extend  the  leg  upon  the  thigh,  and  obtain  a  great  increase  of  power 
by  their  attachment  to  the  patella,  which  acts  as  a  fulcrum.  Taking 
their  fixed  point  from  the  tibia,  they  steady  the  femur  upon  the  leg, 
and  the  rectus,  by  being  attached  to  the  pelvis,  serves  to  balance  the 
trunk  upon  the  lower  extremity. 

Internal  Femoral  Region, 

Iliacus  intemus, 
Psoas  magnus, 
Pectineus, 
Adductor  longus, 
Adductor  brevis. 
Adductor  magnus. 
Gracilis. 

Dissection, — ^These  muscles  are  exposed  by  the  removal  of  the  inner 
flap  of  integument  recommended  in  the  dissection  of  the  anterior 
femoral  region.  The  iliacus  and  psoas  arising  from  within  the  abdo- 
men can  only  be  seen  in  their  entire  extent  after  the  removal  of  the 
viscera  from  that  cavity. 

The  Iliacus  internus  is  a  flat  radiated  muscle.  It  arises  from 
the  whole  extent  of  the  inner  concave  surface  of  the  ilium ;  and,  after 
joining  with  the  tendon  of  the  psoas,  is  inserted  into  the  trochanter 
minor  of  the  femur.  A  few  fibres  of  this  muscle  are  derived  from  the 
base  of  the  sacrum,  and  others  from  the  capsular  ligament  of  the  hip- 
joint. 

delations, — By  its  anterior  surface,  within  the  pelvis,  with  the  ex- 
ternal cutaneous  nerve,  and  with  the  iliac  fascia,  which  separates  the 
muscle  from  the  peritoneum,  on  the  right  from  the  caecum,  and  on  the 
left  from  the  sigmoid  flexure  of  the  colon ;  eai&maUy  to  the  pelvis  with 
the  fiiscia  lata,  rectus,  and  sartorius.  By  iti  posterixyr  surface  with  the 
iliac  fossa,  margin  of  the  pelvis,  and  with  the  capsule  of  the  hip-joint, 
a  synovial  bursa  of  large  size  being  interposed,  which  is  sometimes 
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continuous  with  the  synoTial  membrane  of  the  articulation.     By  its 
inner  border  with  the  psoas  magnus  and  crural  nerve. 

The  Psoas  magnus  (>/'««,  lumbus,  a  loin),  situated  by  the  side  of 
the  vertebral  column  in  the  loins,  is  a  long  fusiform  muscle.  It  arises 
from  the  intervertebral  substances,  part  of  the  bodies  and  bases  of  the 
transverse  processes,  and  from  a  series  of  tendinous  arches,  thrown 
across  the  constricted  portion  of  the  last  dorsal  and  four  upper  lumbar 
vertebrse.  These  arches  are  intended  to  protect  the  lumbar  arteries 
and  sympathetic  filaments  of  nerves  from  pressure,  in  their  passage 
beneath  the  muscle.  From  this  extensive  origin  the  muscle  passes 
along  the  margin  of  the  brim  of  the  pelvis,  and  beneath  Poupart^s  li- 
gunent,  to  its  insertion.  The  tendon  of  the  psoas  magnus  unites  with 
that  of  the  iliacus,  and  the  conjoined  tendon  is  inserted  into  the  poste- 
rior part  of  the  trochanter  minor,  a  bursa  being  interposed. 

Rdaiions. — By  its  anterior  surface  with  the  ligamentum  arcuatnm 
internum  of  the  diaphragm,  the  kidney,  the  psoas  parvus,  genito-crural 
nerve,  sympathetic  nerve,  its  proper  fascia,  the  peritoneum  and  colon, 
and  £Jong  its  pelvic  border  with  the  common  and  external  iliac  artery 
and  vein.  By  its  posterior  surface  with  the  lumbar  vertebrae,  the 
lumbar  arteries,  quadratus  lumborum,  from  which  it  is  separated  by 
the  anterior  layer  of  the  aponeurosis  of  the  transversalis,  and  with  the 
crural  nerve,  which  near  Poupart's  ligament  gets  to  its  outer  side. 
The  lumbar  plexus  of  nerves  is  situated  in  the  substance  of  the 
posterior  part  of  the  muscle.  In  the  thigh  the  muscle  is  in  relation 
with  the  &scia  lata  in  front ;  the  border  of  the  pelvis  and  hip-joint, 
firom  which  it  is  separated  by  the  synovial  membrane,  common  to 
it  and  the  preceding  muscle,  behind  ;  with  the  crural  nerve,  and 
iliacus  to  the  outer  side ;  and  with  the  femoral  artery,  by  which  it  is 
slightly  overlaid  to  the  inner  side. 

The  PjBCTiNSUS  is  a  flat  and  quadrangular  muscle ;  it  arises  from 
the  pectineal  line  (pecten,  a  crest)  of  the  os  pubis,  and  from  the  sur- 
&ce  of  bone  in  front  of  that  bone.  It  is  inserted  into  the  line  leading 
from  the  anterior  intertrochanteric  line  to  the  linea  aspera  of  the 
femur. 

Relaiions. — By  its  anterior  sufface  with  the  pubic  portion  of  the 
&8cia  lata,  which  separates  it  from  the  femoral  artery  and  vein  and 
internal  saphenous  vein,  and  lower  down  with  the  profunda  artery. 
By  its  posterior  surface  with  the  capsule  of  the  hip-joint,  and  with  the 
obturator  extemus  and  adductor  brevis,  the  obturator  vessels  being 
interposed.  By  its  external  border  with  the  psoas,  the  femoral  artery 
resting  upon  the  Une  of  interval.  By  its  internal  border  with  the 
oater  edge  of  the  adductor  longus.  Obturator  hernia  is  situated  di- 
lectly  behind  this  muscle,  which  forms  one  of  its  coverings. 

The  Adductor  longus  (adducere,  to  draw  to),  the  most  superfi- 
cial of  the  three  adductors,  arises  by  a  round  and  thick  tendon  from 
the  front  sur&ce  of  the  os  pubis,  immediately  below  the  angle ;  and, 
awmning  a  flattened  and  expanded  form  as  it  descends,  is  tn«er^  into 
the  middle  third  of  the  linea  aspera. 
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Relations. — By  its  anterior  surface  with  the  pubic  portion  of  the 
&scia  lata,  and  near  its  insertion  with  the  femoral  artery  and  vein. 
By  its  posterior  surface  with  the  adductor  brevis  and  magnus,  the  an- 
terior branches  of  the  obturator  vessels  and  nerves,  and  near  its  in- 
sertion with  the  profunda  artery  and  vein.  By  its  outer  border  with 
the  pectineus,  and  by  the  inner  border  with  the  gracilis. 

The  pectineus  must  be  divided  near  its  origin  and  turned  outwards, 
and  the  adductor  longus  through  its  middle,  turning  its  ends  to  either 
side,  to  bring  into  view  the  adductor  brevis. 

The  Adductor  brevis,  placed  beneath  the  pectineus  and  adductor 
longus,  is  fleshy,  and  thicker  than  the  adductor  longus ;  it  arises  from 
the  body  and  ramus  of  the  os  pubis,  and  is  inserted  into  the  upper 
third  of  the  linea  aspera. 

Relations. — By  its  anterior  surface  with  the  pectineus,  adductor  lon- 
gus, and  anterior  branches  of  the  obturator  vessels  and  nerve.  By  its 
posterior  surface  with  the  adductor  magnus,  and  posterior  branches  of 
the  obturator  vessels  and  nerve.  By  its  outer  border  with  the  obtura- 
tor extemus,  and  conjoined  tendon  of  the  psoas  and  iliacus.  By  its 
inner  border  with  the  gracilis  and  adductor  magnus.  The  adductor 
brevis  is  pierced  near  its  insertion  by  the  middle  perforating  artery. 

The  adductor  brevis  may  now  be  divided  from  its  origin  and  turned 
outwards,  or  its  inner  two  thirds  may  be  cut  away  entirely,  when  the 
adductor  magnus  muscle  will  be  exposed  in  its  entire  extent. 

The  Adductor  magnus  is  a  broad  triangular  muscle,  forming  a 
septum  of  division  between  the  muscles  situated  on  the  anterior  and 
those  on  the  posterior  aspect  of  the  thigh.  It  arises  by  fleshy  fibres 
from  the  ramus  of  the  pubes  and  ischium  and  from  the  side  of  the 
tuber  ischii ;  and  radiating  in  its  passage  outwards  is  inserted  into  the 
whole  length  of  the  linea  aspera,  and  inner  condyle  of  the  femur. 
The  adductor  magnus  is  pierced  by  five  openings :  the  three  superior, 
for  the  three  perforating  arteries ;  and  the  fourth,  for  the  termination 
of  the  profunda.  The  fifth  is  the  large  oval  opening,  in  the  tendinous 
portion  of  the  muscle,  that  gives  passage  to  the  femoral  vessels. 

Relations, — By  its  anterior  surface  with  the  pectineus,  adductor  bre- 
vis, adductor  longus,  femoral  artery  and  vein,  profunda  artery  and 
vein,  with  their  branches,  and  with  the  posterior  branches  of  the 
obturator  vessels  and  nerve.  By  its  posterior  surface  with  the  semi- 
tendinosus,  semi-membranosus,  biceps,  and  gluteus  maximus.  By  its 
inner  border  with  the  gracilis  and  sartorius.  By  its  upper  border  with 
the  obturator  extemus,  and  quadratus  femoris. 

The  Gracilis  (slender)  is  situated  along  the  inner  border  of  the 
thigh.  It  arises  by  a  broad  but  very  thin  tendon,  from  the  body  of 
the  OS  pubis  along  the  edge  of  the  symphysis  and  from  the  margin  of 
the  ramus  of  the  pubes  and  ischium ;  and  is  inserted  by  a  rounded 
tendon  into  the  inner  tuberosity  of  the  tibia,  beneath  the  expansion  of 
the  sartorius. 

Relations. — By  its  inner  or  superficial  surface  with  the  fascia  lata, 
and  below  with  the  sartorius  and  internal  saphenous  nerve ;  the  in- 
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teraal  saphenous  vein  crosses  it  lying  superficially  to  the  fascisk  lata. 
By  its  outer  or  deep  surface  with  the  adductor  longus,  brevis,  and  mag^ 
nus,  and  the  internal  lateral  ligament  of  the  knee-joint,  from  which  it 
is  separated  by  a  synovial  bursa  common  to  the  tendons  of  the  gracilis 
and  semi-tendlnosus. 

Actions, — The  iliacus,  psoas,  pectineus,  and  adductor  longus  muscles 
bend  the  thigh  upon  the  pelvis,  and,  at  the  same  time,  from  the  obli- 
quity of  their  insertion  into  the  lesser  trochanter  and  linea  aspera, 
rotate  the  entire  limb  outwards ;  the  pectineus  and  adductors  adduct 
the  thigh  powerfully ;  and  from  the  manner  of  their  insertion  into  the 
linea  aspera,  they  assist  in  rotating  the  limb  outwards.  The  gracilis 
is  likewise  an  adductor  of  the  thigh ;  but  contributes  also  to  the  flexion 
of  the  leg,  by  its  attachment  to  the  inner  tuberosity  of  the  tibia. 

Posterior  Femoral  Region. 

Biceps, 

Semi-tendinosus, 

Semi-membranosus. 

Dissection — Remove  the  integument  and  &8cia  on  the  posterior 
part  of  the  thigh  by  two  flaps,  as  on  the  anterior  region,  and  turn 
aside  the  gluteus  mazimus  from  the  upper  part ;  the  muscles  may  then 
be  examined. 

The  Biceps  femoris  (bis,  double,  xf^ax^,  head)  arises  by  two 
heads,  one  by  a  common  tendon  with  the  semi-tendinotus ;  the  other 
muscular  and  much  shorter,  from  the  lower  two  thirds  of  the  external 
border  of  the  linea  aspera.  This  muscle  forms  the  outer  hamstring,  and 
is  inserted  by  a  strong  tendon  into  the  head  of  the  fibula ;  a  portion  of 
the  tendon  is  continued  downwards  into  the  &scia  of  the  leg,  and 
another  is  attached  to  the  outer  tuberosity  of  the  tibia. 

Relations, — By  its  superficial  or  posterior  sur/iice  with  the  gluteus 
maximus  and  fascia  lata.  By  its  deep  or  anterior  smrfaoe  with  the 
semi-membranosus,  adductor  magnus,  vastus  extemus,  the  great  sciatic 
nerve,  popliteal  artery  and  vein,  and  near  its  insertion  with  the  exter- 
nal head  of  the  gastrocnemius,  and  plantaris.  By  its  inner  border  with 
the  semi-tendinosus,  and  in  the  popliteal  space  with  the  popliteal  ar- 
tery  and  vein. 

The  Semi-tendinosus,  remarkable  for  its  long  tendon,  arises  in 
common  with  the  long  head  of  the  biceps,  from  the  tuberosity  of  the 
ischium ;  the  two  muscles  being  closely  united  for  several  inches  below 
their  origin.     It  is  inserted  into  the  inner  tuberosity  of  the  tibia. 

RelcUions. — By  its  superficial  surface  with  the  gluteus  maximns, 
foscia  lata,  and  at  its  insertion  with  the  synovial  bursa  which  separates 
its  tendon  from  the  expansion  of  the  sartorius.  By  its  €teqf>  surface 
with  the  semi-membranosus,  adductor  magnus,  internal  head  of  the 
gastrocnemius,  and  internal  lateral  ligament  of  the  knee-joint,  the  sy- 
novial bursa  common  to  it  and  the  tendon  of  the  gracilis  being  inter- 


poird.  Bf  iu  inKT  benkr  will) 
Ibe  gnciliB  {  and  b;  its  outer  krdar 
witb  the  biceps. 

TbeK  two  mauln  muBt  be  dii- 
•ected  ftom  the  tubero«it]r  of  tbe 
iichiDDi,  to  bring  into  view  tlie 
origJD  of  ths  neit. 

The     SlMI-HBHBRANOSUB,     It- 

markable  hi  the  lendinooa  eipu- 
aion  npoii  its  anterior  and  poalerioc 
■nrfeee,  ariaa  from  the  tuberoslj 
of  the  JKhium,  in  &ont  of  the  com- 
mon  origin  of  the  two  preceding 
muaclek  It  ia  inserted  into  the 
posterior  part  of  the  inner  tnbero- 
sitf  of  [he  tibia ;  nt  its  insertion  the 
tendon  splits  into  three  portions, 
one  of  Trhich  is  inserted  in  a  groove 
on  the  inner  side  of  the  head  of  the 
tibia,  beneath  the  intents!  latcial 
liBamenl.  The  seoHid  is  coDtinnooi 
with  an  aponeurotic  eipannon  that 
binds  down  the  popliteal  muscle, 
the  popliteal  &acia;  and  the  thiid 
turns  npwaidB  and  outwards  to 
the  eitemal  condyle  of  the  femur, 
tbnning  the  middk  portion  of  the 
posterior  ligament  of  the  kneo- 
joinl  (%ameQtuin  posticum  Wins- 

The  tendoni  of  the  last  two 
mascles  viz,  the  semi-teadinoscis 
and  semi-ineinbranaius,  with  Chose 
of  the  gracilis  and  sartorius,  form 
the  inner  hajn- string. 

Iblatums.  —  By  its  taperfidal 
tmrfiiot  with  the  gluteus  maiimus, 
biceps,  semi-tendinoBus,  fiiscia  lata, 

with  the  tendinous  eipansion  of  the  sartorius. 

ith  the  quadratue  femoris,  adductor  magnua,  in- 


"t^fti 
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ternal  head  of  the  gastrocnemius,  the  knee-joint  from  which  it  is 
separated  by  a  synovial  membrane,  and  the  popliteal  artery  and  vein. 
By  its  inner  border  with  the  gracilis.  By  its  otUer  border  with  the 
great  ischiatic  nerve,  and  in  the  popliteal  space  with  the  popliteal 
artery  and  vein. 

If  the  semi-membranosus  muscle  be  turned  down  from  its  origin,  the 
student  will  bring  into  view  the  broad  and  radiated  expanse  of  the 
adductor  magnus,  upon  which  the  three  flexor  muscles  above  de« 
scribed  rest 

Actions. — These  three  hamstring  muscles  are  the  direct  flexors  of 
the  leg  upon  the  thigh ;  and,  by  taking  their  origin  from  below,  they 
balance  the  pelvis  on  the  lower  extremities.  The  biceps,  from  the 
obliquity  of  its  direction,  everts  the  leg  when  partly  flexed,  and  the 
semi-tendinosus  turns  the  leg  inwards  when  in  the  same  state  of 
flexion. 

Anterior  Tibial  Region. 

Tibialis  anticus. 
Extensor  longus  digitorum, 
Peroneus  tertius,- 
Extensor  proprius  pollicis. 

Dissection. — The  dissection  of  the  anterior  tibial  region  is  to  be 
commenced  by  carrying  an  incision  along  the  middle  of  the  leg,  mid- 
way between  the  tibia  and  the  fibula,  from  the  knee  to  the  ankle,  and 
bounding  it  inferiorly  by  a  transverse  incision  extending  from  one 
malleolus  to  the  other.  And  to  expose  the  tendons  on  the  dorsum  of 
the  foot,  the  longitudinal  incision  may  be  carried  onwards  to  the  outer 
side  of  the  base  of  the  great  toe,  and  be  terminated  by  another  incision 
directed  across  the  heads  of  the  metatarsal  bones. 

The  Tibialis  anticus  muscle  (flexor  tarsi  tibialis)  ari^s  from  the 
upper  two-thirds  of  the  tibia,  from  the  interosseous  membrane,  and 
from  the  deep  fascia;  its  tendon  passes  through  a  distinct  sheath 
in  the  annular  ligament,  and  is  inserted  into  the  inner  side  of  the 
internal  cuneiform  bone,  and  base  of  the  metatarsal  bone  of  the 
great  toe. 

RdaUons. — By  its  anterior  surface  with  the  deep  fescia,  from  which 
many  of  its  superior  fibres  arise,  and  with  the  anterior  annular  liga- 
ment. By  its  posterior  surface  with  the  interosseous  membrane, 
tibia,  ankle-joint,  and  bones  of  the  tarsus  with  their  articulations.  By 
its  internal  surface  with  the  tibia.  By  the  external  surface  with  the 
extensor  longus  digitorum,  extensor  proprius  pollicis,  and  the  anterior 
tibial  vessels  and  nerve. 

The  Extensor  longus  digitorum  arises  from  the  head  of  the 
tibia,  from  the  upper  three-fourths  of  the  fibula,  from  the  interosseous 
membrane,  and  from  the  deep  fascia.  Below,  it  divides  into  four  ten- 
dons, which  pass  beneath  the  annular  ligament,  to  be  inserted  into  the 
second  and  third  phalanges  of  the  four  lesser  toes.  The  mode  of  in- 
sertion of  the  extensor  tendons,  both  in  the  hand  and  in  the  foot,  is 


remarkable,  each  lendon  spreads  into 
a  broail  apBDeuroBia  over  the  finl 
phalanx;  this  aponeumis  dWidea  into 
three  slips,  the  middle  one  ia  inuned 
into  the  base  of  the  second  phalanx, 
and  the  two  latend  slips  are  continued 
onwards,  lo  be  inserted  into  the  bow 
of  the  third. 

Relatinu. — By  its  anitrior  nrjaa 
with  the  deep  &scia  of  the  leg  and 
foot,  and  with  the  anterior  annular  liga- 
ment- By  its  poaterior  mfiae  with 
the  intersBseouB  membiane,  fibnla, 
ankle-joint,  extensor  breyis  digitomm 
which  sepaiates  its  tendons  from  the 
lorsus,  and  with  the  metalaraua  and 
phalanges.  Hy  its  ixier  sarfaoe  with 
the  tibialis  anticus,  eiteasor  proprius 
pollicis,  and  anterior  tibial  vessels.  By 
its  onJer  border  with  the  peroneus  Ion- 
gus  and  bravis. 

The  Prronkub  tkhtius  (Beior 
larai  fibalaris)  ariiet  from  the  lower 
fonrth  of  the  flbttla,  and  is  atrrltd  into 
the  baae  of  the  metatarsal  bone  of  the 
little  toe.  Altbongh  apparently  bat 
a  mere  division  or  conlinnation  of 
the  extensor  longns  digitorum,  this 
mascle  may  be  looked  open  as  analo- 
gous lo  the  flexor  carpi  ulnaris  of  the 
ftire-arm.  Sometimes  it  ia  altogether 
wantiim:. 

lies  between  the  tibialis  anticiis  and  ex- 
tensor longus  digiUimm.  It  ariua  trom 
the  lower  two-thinls  of  the  fibula  and 
interosaeous  membrane.  Its  lendon 
pasiea  through  a  distinct  sheath  in  the 
tried  into  the  baie  of  the  last  phalanx  of 


Relation,. 
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By    it. 
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mth  the  ii 

a  membrane,  the 

fibnla,  ilia  tibia,  tbe  ankle-joint,  the 
BiteDSor  bceris  digitorum,  and  the 
bonoB  And  articulations  of  the  great 
toe.  It  is  croBKd  upon  this  aspect 
by  the  anterior  tibial  veasela  and  nerve. 
By  its  outer  tide  with  the  extenaor 
limgua  digitoratn,  and  in  the  foot  with 
tbe  dor»Ji»  pedia  artery  and  veint; 
tbe  outer  ride  of  its  teadnn  upon  the 
donnm  of  the  foot  being  tbe  guide  to 
tbeK  veaaeli.  By  its  tiuur  tide  with 
the  tibialis  anticue,  and  with  the  ante- 
rior tibial  vewele. 

Actum. — The  tibiaUs  talhcat  and 
peronena  tertina  are  direct  flexon  of  tbe 
liuiui  upon  the  teg;  acting  in  conjunc- 
don  with  tbe  tibialis  poaticua  they 
direct  the  foot  jnwarda,  and  with  the 
peroneua  longus  Rnd  brevis  outwards. 
They  aeaiit  ^ao  in  preaerving  tbe  tlat- 
DMi  of  the  foot  during  progresBion. 
The  eitenior  longui  digitorum  and 
extensor  proprins  pollicie,  aie  direct 
eitenaan  of  the  pbalangea ;  but,  con- 
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Taking  their  origin  from  below,  they 

inczeate  the  stabiBly  of  the  ankle-joiuL 

PatterioT  Tibial  Region. 

St^ierfidal  Group. 

Oaatrocnemiaa, 

Phmtaria, 


Solena. 
DiutdioB. — Mak 

*  The  niperScial  mi 
muKle,  forming  the  dt 
ktria^.    9,  The  popliL 
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an  from  the  middle  of  the  popliteal 

pMtfrior  upecl  of  the  leg,  1.  The  bke]M 
g.  2.  The  tindoni  tonuing  the  inner  ham- 
4.  Tlie  gaatTocnendu  miucle.  A,  fi.  Ttie 
The  pcHterJor  tobenstj  i>f  the  oi  olcU. 
igiu  aod  brcria  muKEei  pauiag  behind  the 
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space  down  the  middle  of  the  posterior  part  of  the  leg  to  the  heel, 
bounding  it  inferiorly  by  a  transverse  incision  passing  between  the 
two  malleoli.  Turn  aside  the  flaps  of  integument  and  remove  the 
fasciae  from  the  whole  of  this  region ;  the  gastrocnemius  muscle  will 
then  be  exposed. 

The  Gastrocnemius  {yu^r^oKvnfMv,  the  bellied  part  of  the  1^) 
arises  by  two  heads  from  the  two  condyles  of  the  femur,  the  inner 
head  being  the  longest.  They  imite  to  form  the  beautiful  muscle  so 
characteristic  of  this  region  of  the  limb.  It  is  iTiserted,  by  means  of 
the  tendo  Achillis,  into  the  lower  part  of  the  posterior  tuberosity  of 
the  OS  calcis,  a  synovial  bursa  being  placed  between  that  tendon 
and  the  upper  part  of  the  tuberosity.  The  gastrocnemius  must  be 
removed  from  its  origin,  and  turned  down,  in  order  to  expose  the  next 
muscle. 

Mdations.'-^hy  its  superficial  surface  with  the  deep  fascia  of  the  leg 
which  separates  it  from  the  external  saphenous  vein,  and  with  the  ex- 
ternal saphenous  nerve.  By  its  deep  surface  with  the  lateral  portions 
of  the  posterior  ligament  of  the  knee-joint,  the  popliteus,  plantaris,  and 
soleus.  The  internal  head  of  the  muscle  rests  against  the  posterior 
surfiEU^  of  the  internal  condyle  of  the  femur ;  the  external  head  against 
the  outer  side  of  the  external  condyle.  In  the  latter  a  sesamoid  bone 
is  sometimes  found. 

The  Plantaris  (planta,  the  sole  of  the  foot),  an  extremely  diminu- 
tive muscle  situated  between  the  gastrocnemius  and  soleus,  arises  from 
the  outer  condyle  of  the  femur ;  and  is  inserted^  by  its  long  and  deli- 
cately slender  tendon,  into  the  inner  side  of  the  posterior  tuberosity  of 
the  OS  calcis,  by  the  side  of  the  tendo  Achillis ;  having  crossed  ob- 
liquely between  the  two  muscles. 

The  Soleus  (solea,  a  sole),  is  the  broad  muscle  upon  which  the 
plantaris  rests.  It  arises  from  the  head  and  upper  third  of  the  fibula, 
from  the  oblique  line  and  middle  third  of  the  tibia.  Its  fibres  con- 
vert to  the  tendo  Achillis,  by  which  it  is  inserted  into  the  posterior 
tuberosity  of  the  os  calcis.  Between  the  fibular  and  tibial  origins  of 
this  muscle  is  a  tendinous  arch,  beneath  which  the  popliteal  vessels  and 
nerve  pass  into  the  leg. 

Rdations. — By  its  superficial  surface  with  the  gastrocnemius  and 
plantaris.  By  its  deejt  surface  with  the  intermuscular  fascia,  which 
separates  it  from  the  flexor  longus  digitorum,  tibialis  posticus,  flexor 
longus  pollicis,  from  the  posterior  tibial  vessels  and  nerve,  and  frt)m  the 
perone^  vessels. 

Actions, — The  three  muscles  of  the  calf  draw  powerfully  on  the  os 
calcis,  and  lift  the  heel ;  continuing  their  action,  they  raise  the  entire 
body.  This  action  is  attained  by  means  of  a  lever  of  the  second 
power,  the  fulcrum  (the  toes)  being  at  one  end,  the  weight  (the  body 
supported  on  the  tibia)  in  the  middle,  and  the  power  (these  muscles) 
at  the  other  extremity. 

They  are,  therefore,  the  Walking  muscles,  and  perform  all  move- 
ments that  require  the  support  of  the  whole  body  from  the  ground,  as 
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dancing,  leaping,  &c.      Taking  their  fixed  point  from  below,  they 
steady  the  leg  upon  the  foot. 

Deep  Layer, 

Popliteus, 

Flexor  longus  pollicis, 
Flexor  longus  digitorum, 
Tibialis  posticus. 

Dissection, — After  the  removal  of  the  soleus,  the  deep  layer  will  be 
found  bound  down  by  an  intermuscular  fascia  which  is  to  be  dis- 
sected away ;  the  muscles  may  then  be  examined. 

The  Popliteus  muscle  (poples,  the  ham  of  the  leg),  forms  the  floor 
of  the  popliteal  region  at  its  lower  part,  and  is  bound  tightly  down  by 
a  strong  fascia  derived  from  the  middle  slip  of  the  tendon  of  the  semi- 
membranosus muscle.  It  arises  by  a  rounded  tendon  from  a  deep 
groove  on  the  outer  side  of  the  external  condyle  of  the  femur,  beneath 
the  external  lateral  ligament ;  and  spreading  obliquely  over  the  head  of 
the  tibia,  is  inserted  into  the  sur&ce  of  bone  above  its  oblique  line. 
This  line  is  called,  from  being  the  limit  of  insertion  of  the  popliteus 
muscle,  the  popliteal  line. 

Hdations, — By  its  superficial  surface  with  a  thick  &scia  which 
separates  it  from  the  two  heads  of  the  gastrocnemius,  the  plantaris, 
and  the  popliteal  vessels  and  nerve.  By  its  deep  surface  with  the  sy- 
novial membrane  of  the  knee-joint  and  with  the  upper  part  of  the  tibia. 

The  Flexor  longus  pollicis  is  the  most  superficial  of  the  next 
three  muscles.  It  arises  from  the  lower  two-thirds  of  the  fibula,  and 
passes  through  a  groove  in  the  astragalus  and  os  calcis,  which  is  con- 
verted by  tendinous  fibres  into  a  distinct  sheath  lined  by  a  synovial 
membrane,  into  the  sole  of  the  foot ;  it  is  inserted  into  the  base  of  the 
last  phalanx  of  the  great  toe. 

Belations, — By  its  superficial  surface  with  the  intermuscular  &8cia, 
which  separates  it  from  the  soleus  and  tendo  Achillis.  By  its  de^  sur- 
face with  the  tibialis  posticus,  fibula,  fibular  vessels,  interosseous  mem- 
brane, and  ankle-joint  By  its  outer  border  with  the  peroneus  longus 
and  brevis.  By  its  inner  border  with  the  flexor  longus  digitorum. 
In  the  foot,  the  tendon  of  the  flexor  longus  pollicis  is  connected  with 
that  of  the  flexor  longus  digitorum  by  a  short  tendinous  slip. 

The  Flexor  longus  digitorum  (perforans)  arises  from  the  sur- 
&ce  of  the  tibia,  immediately  below  the  popliteal  line.  Its  tendon 
passes  through  a  sheath  common  to  it  and  the  tibialis  posticus  behind 
the  inner  malleolus ;  it  then  passes  through  a  second  sheath  which  is 
connected  with  a  groove  in  the  astragalus  and  os  calcis,  into  the  sole  of 
the  foot,  where  it  divides  into  four  tendons,  which  are  inserted  into  the 
base  of  the  last  phalanx  of  the  four  lesser  toes,  perforating  the  tendons 
of  the  flexor  brevis  digitorum. 

Belations, — By  its  superficial  surface  with  the  intermuscular  fiiscia, 
i^rhich  separates  it  from  the  soleus,  and  with  the  posterior  tibial  vessels 


[*  with  ihe  tibia  nnd  libialiB  posticus. 
In  Iht  Kit  of  the  foot  its  tendon  is  in 
relation  with  the  abductor  pollicis  and 
flexor  breris  digiloruni,  which  lie  supei^ 
ficioUf  to  it,  and  it  croBaes  the  tendon 
of  the  flexor  longus  pollicis.  At  the 
point  of  crossing  it  receiveB  the  ten- 
dinous slip  of  communication  from  the 

The  flexor  longus  pollicis  must  now 
be  removed  from  its  origin,  and  the 
flexor  longns  digitorum  drawn  aside, 
to  brmg  into  TJew  the  entire  extent  of 
the  tibahs  poBticuB. 

The  TmiALIB  posticus  (extensor 
tarsi  tibialis)  lies  upon  the  interosseaus 
membrane,  between  ^e  two  bones  of 
the  leg.  It  orisea  by  two  heads  from 
the  adjacent  sides  of  the  tibia  and 
fibula  their  whole  length,  and  tiom  the 

passes  inwaids  beneath  the  tendon  of 
the  flexor  longus  digitoram,  and  rans 
in  the  same  sheath ;  it  then  passes 
throngh  a  proper  sheath  over  the  del- 
toid ligament,  and  beneath  thecalcaneo- 
scaphoid  articulation,  to  be  wtserted  into 
the  tuberosity  of  the  scsphoid  and  in- 
ternal cuneiform  bone.  While  in  the 
common  sheath  behind  the  internal 
malleolus,  the  tendon  of  the  tibialis 
posticus  lies  internally  lo  that  of  the 
flexor  longus  digilorum,  from  which  it 
is  sepaiBted  by  a  thin  librous  partition. 
A  sesamoid  bone  is  usually  met  with 
in  the  tendon  close  to  its  insertion. 

Rdatioia. — By  its  taperfia<d  turfaot 
with   the   intermuscular  septum,    the 


ihiol  rerfon. 
.ticum  Win. 


;cu[^ed  by  Ihs  poaterior  tiinal  Tcuels  an 
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flexor  longus  pollicis,  flexor  longus  digitonim,  posterior  tibial  yessels 
and  nerve,  peroneal  yessels,  and  in  the  sole  of  the  foot  with  the  ab- 
ductor poUicis.  By  its  deep  surfaoe  with  the  interosseous  membrane, 
the  fibula  and  tibia,  the  ankle  joint,  and  the  astragalus.  The  anterior 
tibial  artery  passes  between  the  two  heada  of  the  muscle. 

The  student  will  observe  that  the  two  latter  muscles  change  their 
relative  position  to  each  other  in  their  course.  Thus,  in  the  leg,  the 
position  of  the  three  muscles  from  within  outwards,  is,  flexor  longus 
digitorum,  tibialis  posticus,  flexor  longus  pollicis.  At  the  inner  mal- 
leolus, the  relation  of  the  tendons  is,  tibialis  posticus,  flexor  longus  di- 
gitorum,  both  in  the  same  sheath ;  then  a  broad  groove,  which  lodges 
the  posterior  tibial  artery,  vense  comites,  and  nerve ;  and  lastly,  the 
flexor  longus  pollicis. 

Actions. — The  popliteus  is  a  flexor  of  the  tibia  upon  the  thigh, 
carrying  it  at  the  same  time  inwards  so  as  to  invert  the  leg.  The 
flexor  longus  pollicis,  and  flexor  longus  digitorum  are  the  long  flexors 
of  the  toes ;  their  tendons  are  connected  in  the  foot  by  a  short  tendi- 
nous band,  hence  they  necessarily  act  together.  The  tibialis  posticus 
is  an  extensor  of  the  tarsus  upon  the  leg,  and  an  antagonist  to  the 
tibialis  anticus.  It  combines  with  the  tibialis  anticus  in  adduction  of 
the  foot 

Fibular  Region. 

Peroneus  longus. 
Peroneus  brevis. 

Dissection, — These  muscles  are  exposed  by  continuing  the  dissec- 
tion of  the  anterior  tibial  region  outwards  beyond  the  fibula,  to  the 
border  of  the  posterior  tibial  region. 

The  Pbroneus  longus  (fri^«y»i,  fibula,  extensor  tarsi  fibularis  lon- 
gior)  muscle  arises  from  the  head  and  upper  third  of  the  outer  side  of 
die  fibula,  and  terminates  in  a  long  tendon,  which  passes  behind  the 
external  malleolus,  and  obliquely  across  the  sole  of  the  foot,  through 
the  groove  in  the  cuboid  bone,  to  be  inserted  into  the  base  of  the  me- 
tatarsal bone  of  the  great  toe.  Its  tendon  is  thickened  where  it  glides 
behind  the  external  malleolus,  and  a  sesamoid  bone  is  developed  in 
that  part  which  plays  upon  the  cuboid  bone. 

Relations. — By  its  superficial  sttrface  with  the  fascia  of  the  leg  and 
foot  By  its  deep  surface  with  the  fibula,  peroneus  brevis,  os  calcis, 
and  cuboid  bone,  and  near  the  head  of  the  fibula  with  the  fibular 
nerve.  By  its  anterior  border  it  is  separated  fr^m  the  extensor  longus 
digitorom  by  the  attachment  of  the  &scia  of  the  leg  to  the  fibula ;  and 
by  the  posterior  border  by  the  same  medium  from  the  soleus  and  flexor 
longus  pollicis.  The  peroneus  longus  is  furnished  with  three  tendinous 
•heaths  and  as  many  synovial  membranes ;  the  first  is  situated  behind 
the  external  malleolus,  and  is  common  to  this  muscle  and  the  peroneus 
bievis,  the  second  on  the  outer  side  of  the  os  calcis,  and  the  thiid  on 
the  cuboid  bone. 

The  Pebonbus  brevis  (extensor  tarsi  fibuhiris  brevior)  lies  be- 
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neath  the  peroneus  longus ;  it  arises  from  the  lower  half  of  the  fibula, 
and  terminates  in  a  tendon  which  passes  behind  the  external  malleolus 
and  through  a  groove  in  the  os  calcis,  to  be  inserted  into  the  base  of 
the  metatarsal  bone  of  the  little  toe. 

Belatiofis. — By  its  superficial  surface  with  the  peroneus  longus  and 
fascia  of  the  leg  and  foot.  By  its  deep  surface  with  the  fibula,  the  os 
calcis,  and  cuboid  bone.  The  lateral  relations  are  the  same  as  those  of 
the  peroneus  longus.  The  tendon  of  the  peroneus  brevis  has  but  two 
tendinous  sheaths  and  two  synovial  membranes,  one  behind  the 
external  malleolus  and  common  to  both  peronei,  the  other  upon  the 
side  of  the  os  calcis. 

Actions. — The  peronei  muscles  are  extensors  of  the  foot,  conjointly 
with  the  tibialis  posticus.  They  antagonise  the  tibialis  anticus  and 
peroneus  tertius,  which  are  flexors  of  the  foot.  The  whole  of  these 
muscles  acting  together,  tend  to  maintain  the  flatness  of  the  foot,  so 
necessary  to  security  in  walking. 

Foot. 

Dorsal  legion. 

Extensor  brevis  digitorum, 
Interossei  dorsales. 

The  Extensor  brevis  digitorum  muscle  arises  from  the  outer 
side  of  the  os  calcis,  crosses  the  foot  obliquely,  and  terminates  in  four 
tendons,  the  innermost  of  which  is  inserted  into  the  base  of  the  first 
phalanx  of  the  great  toe,  and  the  other  three  into  the  sides  of  the  long 
extensor  tendons  of  the  second,  third,  and  fourth  toes. 

Relations. — By  its  upper  surface  with  the  tendons  of  the  extensor 
longus  digitorum,  peroneus  brevis,  and  with  the  deep  fascia  of  the  foot. 
By  its  under  surface  with  the  tarsal  and  metatarsal  bones.  Its  inner 
border  is  in  relation  with  the  dorsalis  pedis  artery,  and  the  innermost 
tendon  of  the  muscle  crosses  that  artery  just  before  its  division. 

The  Dorsal  interossei  muscles  are  placed  between  the  metatarsal 
bones ;  they  resemble  the  analogous  muscles  in  the  hand  in  arising 
by  two  heads  from  the  adjacent  sides  of  the  metatarsal  bones ;  their 
tendons  are  inserted  into  the  base  of  the  first  phalanx,  and  into  the 
digital  expansion  of  the  tendons  of  the  long  extensor. 

The  first  dorsal  interosseous  is  inserted  into  the  inner  side  of  the 
second  toe,  and  is  therefore  an  adductor;  the  other  three  are  inserted 
into  the  outer  side  of  the  second,  third,  and  fourth  toes,  and  are  conse- 
quently abdudxyrs. 

Relations. — By  their  upper  surface  with  a  strong  fascia  which  sepa- 
rates them  from  the  extensor  tendons.  By  their  under  surface  with 
the  plantar  interossei.  Each  of  the  muscles  gives  passage  to  a  small 
artery  (posterior  perforating)  which  communicates  with  the  external 
plantar  artery.  And  between  the  heads  of  the  first  interosseous 
muscle  the  communicating  artery  of  the  dorsalis  pedis  takes  its  course. 


Plantar  Region, 
Fint  Lager, 

Abductor  pallicis. 


ZNiKrtion,— The  sole  of  tl.e  font  ia  in 
induon  aronnd  the  heel,  and  along  the  ii 
foot,  ID  the  great  and  little  toes.  This 
iocuion  ilionld  divide  the  integument 
and  aoperficisi  &ida,  and  both  together 
diDuld  be  dissected  from  the  deep  fesda, 
aa  bi  Ibiward  as  the  base  of  the  pha- 
lange*, vhere  thej  maj  be  remored 
from  the  foot  altogether.  The  deep 
iaioB.  should  then  be  remoied,  and  the 
BrsI  layer  of  muMles  irill  be  brought 

The  Abductor  pollicib  lies  along 
the  inner  border  of  the  foot;  it  ariiet  b; 
two  heads,  between  whith  the  tendons 
of  the  long  flexors,  arteries,  veins,  and 
nerves  enter  the  sole  of  the  foot.  One 
head  araa  from  the  inner  tuberosity 
of  the  OS  calcis,  the  o^er  ftnia  the 
inlenial  annular  li^;anient  and  planlar 
foacio.  Iiaertim,  mlo  the  base  of  the 
first  phalanx  of  the  great  toe,  and  into 
tbe  intemsJ  sesamoid  bone. 

Setatima. — Bj  its  taperfidid  turface 
with  the  internal  portion  of  the  plajitar 
bacia.  By  its  deep  larjace  with  the 
flexor  brevis  pollicis,  masculua  aecea- 
sorius,  tendons  of  the  fleior  longns  di- 
gitonun  and  flexor  longus  pollicis,  ten- 
dons of  the  tibialis  anticus  and  posti- 
cus, the  plantar  vessels  and  nerves,  and 
the  tarsal  bones.  On  ju  outer  border 
with  the  Seior  brevis  digilorum,  &om  which 
vertical  septum  of  the  plantar  &saa. 

in  the  tole  of  the  foot 


dm  layer  It  exposed  b  j 


tbe  reaiDVal  of  die  plantar  fsicia.    ..  ^ _- ^^--^ — ^ —  — 

the  plaolu  fucia  divided  IranicerHly.  3.  The  sbductsr  j»lliidi,  4.  Hie 
■bductor  miTi^mi  digit!,  JI.  The  fleior  hnvii  digitorum.  0.  The  CendoD  of 
the  flexor  loD^us  DO  '  " 


the  bifurcation  of  the  tandoni  of  the  d 


The  Abductor  minimi  dioiti  liee  along  the  outer  border  ot  the 
wle  of  the  fool.  It  arisea  from  the  outer  tuberoeilj  of  the  ob  calris, 
and  trma  the  pknlar  fascia,  as  tor  forward  as  the  base  of  the  fifth 
metatarsal  bone,  aod  u  ituerted  into  the  base  of  the  first  phalani  of 
the  little  toe. 

Rdationi. — Bj  its  laperfdal  turface  with  the  externa!  portion  of 
the  plantar  &8ci&  By  it£  deep  Bnr&ce  with  the  musculus  acceBBoriaB, 
fleior  breris  minimi  digili,  with  the  tarsal  bonei,  and  with  the  mela- 
taml  bone  of  the  little  toe.  Bj  it«  umtr  nda  with  the  fleior  brevis 
digilorom,  from  which  it  is  separated  by  the  venical  septum  of  the 
plantar  &scia. 

The   Flbioh 
nV-"0.*  {perforatns}  is  p 


plantar  laeci 


anr^G  of  the  i 


:9  from 


and  ii 
vrted  by  four  t 


of  the  second  phalanx  i 
lesser  toes.  Eath  tendon  divides,  pre- 
viously to  Its  ineertion^  to  give  passage 
to  the  tendon  of  the  long  fieior ;  hence 
its  cognomen  perforaha. 

Rdations. — By  its  lUjKrfidal  sarface 
with  the  plantar  fiiscia.      By  iu  d«p 
mr/ooB  with  a  thin  layer  of  bscia  which 
separates  it  Iroro  the  musculus  acces- 
sorius,  tendons  of  the  flexor  longns  di- 
gitorum  and  Aeitar  longus  pollicis,  and 
plantar  vessels  and   nerves.       By  its 
borderi  with  the  vertical  septa  of  the 
plantar    fascia,    which     separate    the 
muscle,  on  the  one  side  from  the  ab- 
ductor pollicis,  and  on  the  other  tmm 
the  abductor  minimi  digili. 
Second  Lager. 
MubcoIds  accesiorius, 
Lumbricales. 
DaxeHon.  —  The    three    preceding 
muscles   must  be   divided  bata  their 
ori^n.  and  nDteciorly  through  their  tendons,  and  removed,  in  order  to 
bring  into  view  the  second  layer. 

•  The  third  and  a  put  of  the  lecandlafROf  miuclei  of  the  sole  of.llietaat. 
I.  Tie  dirided  edge  of  the  (itutu  fmcia.  2.  The  muiculm  iccfMorim.  a. 
Ilie  tendon  of  the  Aeior  Loii^iiis  digitonun.  4.  The  tendon  of  the  Aeior  loavui 
noliids,      i.  The  flexor  brevii   pollicis.     6,  The   Idductor  pollicit.      ?.  The 

guB  muscle  m  its  oblMfue  coune  scroa  the  foot. 
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The  MuscuLus  accbssorius  arises  bj  two  slips  firom  either  side 
of  the  nnder  surface  of  the  os  calcis ;  the  inner  slip  being  fleshy,  the 
outer  tendinous.  The  muscle  is  inserted  into  the  outer  side  and  upper 
surface  of  the  tendon  of  the  flexor  longus  digitorum. 

Relations. — By  its  superficial  surface  with  the  three  muscles  of  the 
superficial  layer,  from  which  it  is  separated  by  their  &8cial  sheaths, 
and  with  the  external  plantar  vessels  and  nerves.  By  its  de^  surface 
with  the  under  surface  of  the  os  calcis  and  the  long  calcaneo-cuboid 
ligament. 

The  LuMBHicALBS  (lumbricus,  an  earthworm)  are  four  little  muscles 
arising  from  the  tibial  side  of  the  tendons  of  the  flexor  longus  digi- 
torum, and  inserted  into  the  expansion  of  the  extensor  tendons,  and 
into  the  base  of  the  first  phalanx  of  the  four  lesser  toes. 

ReUUions, — By  their  superficial  surface  with  the  tendons  of  the 
flexor  brevis  digitorum.  By  their  deep  surface  with  the  third  layer 
of  muscles  of  the  sole  of  the  foot.  They  pass  between  the  digital  sUps 
of  the  deep  fascia  to  reach  their  insertion. 

Third  Layer, 

Flexor  brevis  pollicis. 
Abductor  pollicis, 
Flexor  brevis  minimi  digiti, 
Transversus  pedis. 

Disxdion, — ^The  tendons  of  the  long  flexors  and  the  muscles  con- 
nected with  them  must  be  removed,  to  see  clearly  the  attachments  of 
the  third  layer. 

The  Flexor  brevis  pollicis  arises  by  a  pointed  tendinous  pro- 
cess from  the  side  of  the  cuboid,  and  from  the  external  cuneiform  bone; 
it  is  inserted  by  two  heads  into  the  base  of  the  first  phalanx  of  the 
great  toe.  Two  sesamoid  bones  are  developed  in  the  tendons  of  inser- 
tion of  these  two  heads,  and  the  tendon  of  the  flexor  longus  pollicis 
lies  in  the  groove  between  them. 

Relations, — By  its  superficial  surface  with  the  abductor  pollicis,  ten- 
don of  the  flexor  longus  pollicis,  and  plantar  fascia.  By  its  de^ 
sutface  with  the  tarsal  bones  and  their  ligaments,  the  metatarsal  bone 
of  the  great  toe,  and  the  insertion  of  the  tendon  of  the  peroneus 
longus.  By  its  inner  border  with  the  abductor  pollicis ;  and  by  its 
outer  border  with  the  adductor  pollicis ;  with  both  of  these  muscles  it 
is  blended  near  its  insertion. 

The  Adductor  pollicis  arises  from  the  cuboid  bone,  from  the 
sheath  of  the  tendon  of  the  peroneus  longus,  and  from  the  base  of  the 
third  and  fourth  metatarsal  bones.  It  is  inserted  into  the  base  of  the 
first  phalanx  of  the  great  toe. 

Relations. — By  its  superficial  surface  with  the  tendons  of  the  flexor 
longus  and  flexor  brevis  digitorum,  the  musculus  accessorius,  and  lum- 
briodes.    By  its  deep  surface  with  the  tarsal  bones  and  ligaments. 


274  MUSCLES   OP   THE    SOLE   OF   THE    FOOT. 

the  external  plantar  artery  and  veins,  the  interossei  muscles,  tendon  of 
the  peroneus  longus,  and  metatarsal  bone  of  the  great  toe.  By  its 
irnier  border  with  the  flexor  brevis  poUicis ;  with  which  its  fibres  are 
blended. 

The  Flexor  brevis  minimi  digiti  arises  from  the  base  of  the 
metatarsal  bone  of  the  little  toe,  and  from  the  sheath  of  the  tendon  of 
the  peroneus  longus.  It  is  inserted  into  the  base  of  the  first  phalanx 
of  the  little  toe. 

Relations. — By  its  superficicU  surface  with  the  tendons  of  the  flexor 
longus  and  fiexor  brevis  digitorum.  the  fourth  lumbricalis,  abductor 
minimi  digiti,  and  plantar  fascia.  By  its  de^  surface  with  the  plan- 
tar interosseous  muscle  of  the  fourth  metatarsal  space,  and  the  meta- 
tarsal bone. 

The  Transversus  pedis  arises  by  fleshy  slips,  from  the  heads  of 
the  metatarsal  bones  of  the  four  lesser  toes.  Its  tendon  is  inserted 
into  the  base  of  the  first  phalanx  of  the  great  toe,  being  blended  with 
that  of  the  adductor  pollicis. 

Relations,  By  its  superficial  surface  with  the  tendons  of  the  flexor 
longus  and  flexor  brevis  digitorum,  and  the  lumbricales.  By  its  deep 
surface  with  the  interossei,  and  heads  of  the  metatarsal  bones. 

Fourth  Layer* 
Interossei  Plantares. 

The  Plantar  interossei  muscles  are  three  in  number,  and  are 
placed  upon  rather  than  between  the  metatarsal  bones.  They  arise 
from  the  base  of  the  metatarsal  bones  of  the  three  outer  toes,  and  are 
inserted  into  the  inner  side  of  the  extensor  tendon  and  base  of  the  first 
phalanx  of  the  same  toes.     In  their  action  they  are  all  adductors, 

Relatiojis, — By  their  superficial  surface  with  the  dorsal  interossei 
and  the  metatarsal  bones.  By  their  deep  surface  with  the  external 
plantar,  artery  and  veins,  the  adductor  pollicis,  transversus  pedis,  and 
flexor  minimi  digiti. 

Actions. — All  the  preceding  muscles  act  upon  the  toes;  and  the 
movements  which  they  are  capable  of  executing  may  be  referred  to 
four  heads,  viz.  flexion,  extension,  adduction,  and  abduction.  In  these 
actions  they  are  grouped  in  the  following  maimer : — 

Flexion,  Extension. 

Flexor  longus  digitorum.  Extensor  longus  digitorum. 

Flexor  brevis  digitorum.  Extensor  brevis  digitorum. 

Flexor  accessorius. 
Flexor  minimi  digiti. 

Adduction,  Abduction. 

y  .  (    one  dorsal,  Interossei,  three  dorsal, 

interossei,^    three  plantar.         Abductor  minimi  digiti 
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The  great  toe,  like  the  thumb  in  the  hand,  enjoys  an  independent 
action,  and  is  provided  with  distinct  muscles  to  perform  its  move- 
ments. These  movements  are  precisely  the  same  as  those  of  the  other 
toes,  viz. : 

Flexion.  Extension, 

Flexor  longus  pollicis,  Extensor  proprius  pollicis. 

Flexor  brevis  pollicis.  Extensor  brevis  digitorum. 

Adduction.  Abduction. 

Adductor  pollicis.  Abductor  pollicis 

The  only  muscles  excluded  from  this  table  are  the  lumbricales,  four 
small  muscles,  which,  from  their  attachments  to  the  tendons  of  the  long 
flexor,  appear  to  be  assistants  to  its  action  ;  and  the  transversus 
pedis,  a  small  muscle  placed  transversely  in  the  foot  across  the  heads 
of  the  metatarsal  bones,  which  has  for  its  office  the  drawing  together 
of  the  toes. 
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CHAPTER  IV. 

ON    THE    FASCIiE. 


Fascia  (£fk8cia,  a  bandage)  is  the  name  assigned  to  laminae  of 
Taiioos  extent  and  thickness,  which  are  distributed  through  the  dif- 
ferent regions  of  the  body,  for  the  purpose  of  investing  or  protecting 
the  softer  and  more  delicate  organs.  From  a  consideration  of  their 
stmctore,  these  fSucise  may  be  arranged  into  two  groups :  cellulo-fibrous 
fesdae,  and  aponeurotic  fasciae. 

The  odltdo-fibroua  fauaa  is  best  illustrated  in  the  common  subcata- 
neous  investment  of  the  entire  body,  the  superficial  fescia.  This 
structure  is  situated  immediately  beneath  the  int^ument  over  every 
part  of  the  frame,  and  is  the  medium  of  connection  between  that  layer 
and  the  deeper  parts.  It  is  composed  of  cellulo-fibrous  tissue  contain- 
ing in  its  areolae  an  abundance  of  adipose  cells.  The  faX  being  a  bad 
conductor  of  caloric,  serves  to  retain  the  warmth  of  the  body ;  while 
it  forms  at  the  same  time  a  yielding  tissue,  through  which  the  minute 
vessels  and  nerves  pass  to  the  papillary  layer  of  the  skin,  without 
incurring  the  risk  of  obstruction  from  injury  or  pressure  upon  the  sur- 
face.  By  dissection,  the  superficial  &scia  may  be  separated  into  two 
lojfen^  between  which  are  found  the  superficial  or  cutaneous  vessels 
and  nerves ;  as  the  superficial  epigastric  artery,  the  saphenous  veins, 
the  radial  and  ulnar  veins,  the  superficial  lymphatic  vessels,  also  the 
cutaneous  muscles,  as  the  platysma  myoides,  orbicularis  palpebrarum, 
sphincter  ani,  &c.  In  other  situations,  the  cellulo-fibrous  &scia  is 
found  condensed  into  a  strong  and  inelastic  membrane,  as  is  exemplified 
in  the  deep  &8cia  of  the  neck,  the  thoracic,  transver^dis,  and  perineal 
fasciae,  and  the  sheaths  of  vessels. 

The  cvponeuroHe  faada  is  the  strongest  kind  of  investing  membrane ; 
it  is  composed  of  tendinous  fibres,  running  parallel  with  each  other, 
and  connected  by  other  fibres  of  the  same  kind  passing  in  different 
directions.  When  freshly  exposed,  it  is  brilliant  and  nacreous,  and  is 
tough,  inelastic,  and  unyielding.  In  the  limbs  it  forms  the  deep  &scia, 
enclosing  and  forming  distinct  sheaths  to  all  the  muscles  and  tendons. 
It  is  thick  upon  the  outer  and  least  protected  side  of  the  limb,  and 
thinner  upon  its  inner  side.  It  is  firmly  connected  to  the  bones,  and 
to  the  prominent  points  of  each  region,  as  to  the  pelvis,  knee,  and 
ankle,  in  the  lower,  and  to  the  clavicle,  scapula,  elbow,  and  wrist,  in 
the  upper  extremity.  It  assists  the  muscles  in  their  action,  by  keep- 
ing up  a  tonic  pressure  on  their  surface ;  aids  materially  in  the  circula- 
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tion  of  the  fluids  in  opposition  to  the  laws  of  gravity ;  and  in  the  palm 
of  the  hand  and  sole  of  the  foot  is  a  powerful  protection  to  the  struc- 
tures which  enter  into  the  composition  of  these  regions.  In  some 
situations  its  tension  is  regulated  by  muscular  action,  as  by  the  tensor 
vaginae  femoris  and  gluteus  maximus  in  the  thigh,  by  the  biceps  in  the 
leg,  and  by  the  biceps  and  palmaris  longus  in  the  arm ;  in  other  situa- 
tions it  affords  an  extensive  surfsice  for  the  origin  of  the  fibres  of 
muscles. 

The  fasciae  may  be  arranged  like  the  other  textures  of  the  body 
into,  1.  Those  of  the  head  and  neck.  2.  Those  of  the  trunk.  3. 
Those  of  the  upper  extremity.     4.  Those  of  the  lower  extremity. 


FASCIS   OF   THE   HEAD   AND   NECK. 

The  Temporal  fascia  is  a  strong  aponeurotic  membrane  which 
covers  in  the  temporal  muscle  at  each  side  of  the  head,  and  gives 
origin  by  its  internal  surfiEice  to  some  of  its  muscular  fibres.  It  is 
attached  to  the  whole  extent  of  the  temporal  ridge  above,  and  to  the 
zygomatic  arch  below ;  in  the  latter  situation  it  is  thick  and  divided 
into  two  layers,  the  external  being  connected  to  the  upper  border  of 
the  arch,  and  the  internal  to  its  inner  surface.  A  small  quantity  of 
&t  is  usually  found  between  these  two  layers,  together  with  the  or- 
bital branch  of  the  temporal  artery. 

Cervical  fascia. — The  fasciae  of  the  neck  are  the  superficial  and 
the  deep.  The  superficial  cervical  fascia  is  a  part  of  the  common 
superficial  fifiscia  of  the  entire  body,  and  is  only  interesting  from  con- 
taining between  its  layers  the  platysma  myoides  muscle. 

The  deqp  cervical  fascia  is  a  strong  cellulo-fibrous  layer  which  in- 
vests the  muscles  of  the  neck,  and  retains  and  supports  tiie  vessels  and 
nerves.  It  commences  posteriorly  at  the  ligamentum  nuchae,  and  passes 
forwards  at  each  side  beneath  the  trapezius  muscle  to  the  posterior  bor- 
der of  the  stemo-mastoid;  here  it  divides  into  two  layers,  which  embrace 
that  muscle  and  unite  upon  its  anterior  border  to  be  prolonged  onwards 
to  the  middle  line  of  the  neck,  where  it  becomes  continuous  with  the 
fascia  of  the  opposite  side.  Besides  thus  constituting  a  sheath  for  the 
stemo-mastoid,  it  also  forms  sheaths  for  the  other  muscles  of  the  neck 
over  which  it  passes.  If  the  superficial  layer  of  the  sheath  of  the 
stemo-mastoid  be  traced  upwards,  it  will  be  found  to  pass  over  the 
parotid  gland  and  masseter  muscle,  and  to  be  inserted  into  the  zygo- 
matic arch ;  and  if  it  be  traced  downwards,  it  will  be  seen  to  pass  in 
firont  of  the  clavicle,  and  become  lost  upon  the  pectoralis  major  muscle. 
If  the  deep  layer  of  the  sheath  be  examined  superiorly,  it  will  be 
found  attached  to  the  styloid  process,  from  which  it  is  reflected  to  the 
angle  of  the  lower  jaw,  forming  the  stylo-maxillary  ligament ;  and  if 
it  be  followed  downwards,  it  will  be  found  connected  with  the  tendon 


of  the  omohyoid  muscle,  and  may  thence  be  traced  behind  iheclaTielc, 
where  it  encloBes  the  subclavius  nmecle,  and,  being  extended  frnm  tie 
cartilage  of  the  tint  rib  to  the  coracoid  proceia,  constitutes  the  CMto- 
coracoid  membrane.     In  front  of  the  itemo-maBtaid  muscle,  the  deep 


fiuia  i>  attached  to  the  border  of  the  lower  jaw  and  ob  hyoidee,  and 
fonns  a  diatinct  sheath  for  the  submaxillary  gland.  InferiorEy  it 
dividea  into  two  layers,  one  of  which  passes  in  front  of  the  stemnm, 
while  the  other  ia  attached  hi  its  superior  border. 


flgure  is  symmetncfel,  the  fleum  of  TcfeTeDce  ue  placed  only  on  one  sidf- 

I.  The  plAtysnu  my^dei.  S.  Hie  CrapeElUB.  3.  The  li^smeiituin  aucbff, 
froin  which  the  faacv  may  be  traced  forwards  beneath  the  mjieiiua,  enclosing 

cerrical  fascia  of  opposite  sides  of  the  Tiec^.    S-  Secbon  nf  the  ateTno-hToid. 

9.  Omo-bvoid.     10,  SlernD-thfroid.     11.  The  laterallabe  of  the  Ibyroid  g^d. 

II.  The  trachea.    13.  The  cnophagua.    14.  The  ibeeth  centainiog  the  com- 

10.  The  iplenius  capitis  SO,  Spleniiis  colli,  3L.  Levator  aoguli  acapulE. 
*3,  CoiDpleiua.  33.  Trachelo-maaUiid.  91.  Transienalii  colli,  ii.  Cem- 
calis  aacendena,  H.  The  semi-ipiDeJis  colli,  17.  The  mulCifdus  spins.  SB. 
A  cervical  verlebm-    The  trantverse  proccass*  are  seen  to  be  traversed  by  the 
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FASCIA   OF   THE   TRUNK. 

The  thoracic  fascia*  is  a  dense  layer  of  cellulo-fibrous  membrane 
stretched  horizontally  across  the  superior  opening  of  the  thorax.  It 
is  firmly  attached  to  the  concave  margin  of  the  first  rib,  and  to  the 
inner  surface  of  the  sternum.  In  front  it  leaves  an  opening  for  the 
connection  of  the  cervical  with  the  thoracic  portion  of  the  thymus  gland, 
and  behind  it  forms  an  arch  across  the  vertebral  column,  to  give  pass- 
age to  the  oBsophagus. 

At  the  point  where  the  great  vessels  and  trachea  pass  through  the 
thoracic  fescia,  it  divides  into  an  ascending  and  descending  layer.  The 
ascending  layer  is  attached  to  the  trachea,  and  becomes  continuous 
with  the  sheath  of  the  carotid  vessels,  and  with  the  deep  cervical 
fascia;  the  descending  Layer  descends  upon  the  trachea  to  its  bifiirca- 
tion,  surrounds  the  ku'ge  vessels  arising  from  the  arch  of  the  aorta,  and 
the  upper  part  of  the  arch  itself  and  is  continuous  with  the  fibrous 
layer  of  the  pericardium.  It  is  connected  also  with  the  venae  iimomi- 
natae  and  superior  cava,  and  is  attached  to  the  cellular  capsule  of  the 
thymus  gland. 

'*  The  thoracic  fascia,"  writes  Sir  Astley  Cooper,  **  performs  three 
important  offices: — 

**  1st.  It  forms  the  upper  boundary  of  the  chest,  as  the  diaphragm 
does  the  lower. 

"  2nd.  It  steadily  preserves  the  relative  situation  of  the  parts  which 
enter  and  quit  the  thoracic  opening. 

^  3rd.  It  attaches  and  supports  the  heart  in  its  situation,  through 
the  medium  of  its  connection  with  the  aorta  and  large  vessels  which 
are  placed  at  its  curvature.^ 
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ABDOMINAL    FASCLE. 

The  lower  part  of  the  parietes  of  the  abdomen,  and  the  cavity  of  the 
pelvis,  are  strengthened  by  a  layer  of  £ascia  which  lines  their  internal 
sur&ce,  and  at  the  bottom  of  the  latter  cavity  is  reflected  inwards  to 
the  sides  of  the  bladder.  This  fascia  is  continuous  throughout  the 
whole  of  the  above-mentioned  surface ;  but  for  convenience  of  de- 
scription is  considered  under  the  several  names  of  transversalis  fascia, 
iliac  fascia,  and  pelvic  fascia ;  the  two  former  meet  at  the  crest  of  the 
ilium  and  Poupart^s  ligament,  and  the  latter  is  confined  to  the  cavity 
of  the  true  pelvis. 

The  fascia  transversalis  (Fascia  Cooperi)f  is  a  cellulo-fibrous  lamella 
which  lines  the  inner  surface  of  the  transversalis  muscle.  It  is  thick 
and  dense  below,  near  the  lower  part  of  the  abdomen ;  but  becomes 
thinner  as  it  ascends,  and  is  gradually  lost  in  the  subserous  cellular 

*  For  an  excdlent  description  of  this  fascia,  see  Sir  Astley  Cooper's  work  on 
the  "Anatomy  of  the  Thymus  Gland." 

t  Sir  Astley  Cooper  first  described  this  fascia  in  its  important  relation  to 
inguinal  hernia. 


280  INGUINAL   HERNIA. 

tissue.  It  is  attached  inferiorly  to  the  reflected  margin  of  Poupart^s 
ligament  and  to  the  crest  of  the  ilium ;  internally,  to  the  border  of  the 
rectus  muscle ;  and,  at  the  inner  third  of  the  femoral  arch,  is  continued 
beneath  Poupart^s  ligament,  and  forms  the  anterior  segment  of  the 
crural  canal,  or  sheath  of  the  femoral  vessels. 

The  internal  abdominal  ring  is  situated  in  this  fascia,  at  about  mid- 
way between  the  spine  of  the  os  pubis  and  the  anterior  superior  spine 
of  the  ilium,  and  half  an  inch  above  Poupart^s  ligament ;  it  is  bounded 
upon  its  inner  side  by  a  well-marked  felciform  border,  but  is  ill  defined 
around  its  outer  margin.  From  the  circumference  of  this  ring  is  given 
off  an  infundibiliform  process,  which  surrounds  the  testicle  and  sper- 
matic cord,  constituting  the  fkscia  propria  of  the  latter,  and  forms  the 
first  investment  to  the  sac  of  oblique  inguinal  hernia.  It  is  the 
strength  of  this  fascia,  in  the  interval  between  the  tendon  of  the  rectus 
and  the  internal  abdominal  ring,  that  defends  this  portion  of  the  pari- 
etes  from  the  frequent  occurrence  of  direct  inguinal  hernia* 

INGUINAL    HERNIA. 

Inguinal  hernia  is  of  two  kinds,  oblique  and  direct. 

In  Oblique  inguinal  hernia  the  intestine  escapes  firom  the  cavity 
of  the  abdomen  into  the  spermatic  canal,  through  the  internal  aJbdo- 
minal  ring,  pressing  before  it  a  pouch  of  peritoneum  which  constitutes 
the  hernial  sac,  and  distending  the  infundibiliform  process  of  the  trans- 
versalis  &scia.  After  emerging  through  the  internal  abdominal  ring, 
it  passes  ^rs^  beneath  the  lower  and  arched  border  of  the  transversalis 
muscle ;  then  beneath  the  lower  border  of  the  internal  oblique  muscle ; 
and  f,nalli/  through  the  external  abdominal  ring  in  the  aponeurosis  of 
the  external  oblique.  From  the  transversalis  muscle  it  receives  no  in- 
vestment; while  passing  beneath  the  lower  border  of  the  internal 
oblique  it  obtains  the  cremaster  muscle;  and,  upon  escaping  at  the 
external  abdominal  ring,  receives  the  intercolumnar  &scia.  So  that  the 
coverings  of  an  oblique  inguinal  hernia,  after  it  has  emerged  through 
the  external  abdominal  ring,  are,  firom  the  surface  to  the  intestine,  ti^e 

Integument, 

Superficial  fascia, 

Intercolumnar  fascia, 

Cremaster  muscle, 

Transversalis,  or  infundibiliform  £ascia. 

Peritoneal  sac. 

The  spermatic  canal,  which,  in  the  normal  condition  of  the  abdomi- 
nal parietes  serves  for  the  passage  of  the  spermatic  cord  in  the  male, 
and  the  round  ligament  with  its  vessels  in  the  female,  is  about  one 
inch  and  a  half  in  length.  It  is  bounded  in  front  by  the  aponeurosis 
of  the  external  oblique  muscle ;  behind  by  the  transversalis  fascia,  and 
the  conjoined  tendon  of  the  internal  oblique  and  transversalis  muscle ; 
Atbove  by  the  arched  borders  of  the  internal  oblique  and  transversalis ; 
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bdow  by  the  grooved  border  of  Poupart^s  ligament ;  and  at  each  ex- 
tremity by  one  of  the  abdominal  rings,  the  internal  ring  at  the  inner 
tennination,  the  external  ring  at  the  outer  extremity.  These  relations 
may  be  more  distinctly  illustrated  by  the  following  plan — 

Above. 

Lower  borders  of  internal  oblique 
and  transversalis  muscle. 
In  Front.  Behind. 

Transversalis  fascia. 
Conjoined  tendon  of 
internal  oblique  and 
transversalis. 


Aponeurosis  of 
external  oblique. 


Spermatic  canal. 


Below, 

Grooved  border  of 
Poupart's  ligunent. 

There  are  three  varieties  of  oblique  inguinal  hernia: — common,  con- 
genital, and  encysted. 

Common  obiiqtie  hernia  is  that  which  has  been  described  above. 

Congenital  hernia  results  from  the  nonclosure  of  the  pouch  of  peri- 
toneum carried  downwards  into  the  scrotum  by  the  testicle,  during 
its  descent  in  the  foetus. 

The  intestine  at  some  period  of  life  is  forced  into  this  canal,  and  de- 
scends through  it  into  the  tunica  vaginalis  where  it  lies  in  contact  with 
the  testicle ;  so  that  congenital  hernia  has  no  proper  sac,  but  is  con- 
tained within  the  tunica  vaginalis.  The  other  coverings  are  the  same 
as  those  of  common  inguind  hernia. 

Encysted  hernia  (hernia  infantilis,  of  Hey)  is  that  form  of  protrusion 
in  which  the  pouch  of  peritoneum  forming  the  tunica  vaginalis,  being 
only  partially  closed,  and  remaining  open  externally  to  the  abdomen, 
admits  of  the  hernia  passing  into  the  scrotum,  behind  the  tunica  vagi- 
nalis. So  that  the  surgeon  in  operating  upon  this  variety,  requires 
to  divide  three  layers  of  serous  membrane ;  the  first  and  second  layers 
being  those  of  the  tunica  vaginalis ;  and  the  third  the  true  sac  of  the 
hernia. 

Direct  inguinal  hernia  has  received  its  name  from  passing  di- 
rectly through  the  external  abdominal  nng,  and  forcing  before  it  the 
opposing  parietes.  This  portion  of  the  wall  of  the  abdomen  is 
strengthened  by  the  conjoined  tendon  of  the  internal  oblique  and 
transversalis  muscle,  which  is  pressed  before  the  hernia,  and  forms  one 
of  its  investments.     Its  coverings  are,  the 

Integument, 
Superficial  fiiscia, 
Intercolumnar  fascia. 
Conjoined  tendon, 
Transversalis  fascia. 
Peritoneal  sac. 
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Direct  inguinal  hernia  differs  from  oblique  in  never  attaining  the 
same  bulk,  in  consequence  of  the  resisting  nature  of  the  conjoined 
tendon  of  the  internal  oblique  and  transversalis  and  of  the  transversalis 
&Bcia;  in  its  direction,  having  a  tendency  to  protrude  from  the 
middle  line  rather  than  towards  it.  Thirdly,  in  making  for  itself  a 
new  passage  through  the  abdominal  parietes,  instead  of  following  a 
natural  channel ;  and  fourthly,  in  the  relation  of  the  neck  of  its  sac 
to  the  epigastric  artery;  that  vessel  lying  to  the  outer  side  of  the 
opening  of  the  sac  of  direct  hernia,  and  to  the  inner  side  of  that  of 
oblique  hernia. 

All  the  forms  of  inguinal  hernia  are  designated  scrotal,  when  they 
have  descended  into  that  cavity. 

The  Fascia  iliaca  is  the  aponeurotic  investment  of  the  psoas  and 
iliacus  muscles ;  and,  like  the  fascia  transversalis,  is  thick  below,  and 
becomes  gradually  thinner  as  it  ascends.  It  is  attached  superiorly  along 
the  edge  of  the  psoas,  to  the  anterior  lamella  of  the  aponeurosis  of  the 
transversalis  muscle,  to  the  ligamentum  arcuatum  internum,  and  to  the 
bodies  of  the  lumbar  vertebrae,  leaving  arches  corresponding  with  the 
constricted  portions  of  the  vertebrae  for  the  passage  of  the  lumbar 
vessels.  Lower  down  it  passes  beneath  the  external  iliac  vessels,  and 
is  attached  along  the  margin  of  the  true  pelvis ;  externally,  it  is  con- 
nected to  the  crest  of  the  ilium ;  and,  inferiorly,  to  the  outer  two-thirds 
of  Poupart^s  ligament,  where  it  is  continuous  with  the  fascia  trans^ 
versalis.  Passing  beneath  Poupart^s  ligament,  it  surrounds  the  psoas 
and  iliacus  muscles  to  their  termination,  and  beneath  the  inner  third 
of  the  femoral  arch  forms  the  posterior  segment  of  the  sheath  of  the 
femoral  vessels. 

The  Fascia  pblvica  is  attached  to  the  inner  surface  of  the  os  pubis 
and  along  the  margin  of  the  brim  of  the  pelvis,  where  it  is  continuous 
with  the  iliac  &scia.  From  this  extensive  origin  it  descends  into  the 
pelvis,  and  divides  into  two  layers,  the  pelvic  and  obturator. 

The  peivic  layer  or  fascia,  when  traced  from  the  internal  surface  of 
the  OS  pubis  near  the  symphysis,  is  seen  to  be  reflected  inwards  to 
the  neck  of  the  bladder,  so  as  to  form  the  anterior  vesical  ligaments. 
Traced  backwards,  it  passes  between  the  sacral  plexus  of  nerves  and 
the  internal  iliac  vessels,  and  is  attached  to  the  anterior  surface  of  the 
sacrum ;  and  followed  firom  the  sides  of  the  pelvis,  it  descends  to  the 
base  of  the  bladder  and  divides  into  three  layers,  one  ascending,  is  re- 
flected upon  the  side  of  that  viscus,  encloses  the  vesical  plexus  of  veins, 
and  forms  the  lateral  ligaments  of  the  bladder.  A  middle  layer  passes 
inwards  between  the  base  of  the  bladder  and  the  upper  surface  of  the 
rectum,  and  was  named  by  Mr.  Tyrrell  the  recto-vesical  fascia ;  and  an 
inferior  layer  passes  behind  the  rectum,  and,  with  the  layer  of  the 
opposite  side,  completely  invests  that  intestine. 

The  obturator  fascia  passes  directly  downwards  from  the  splitting 
of  the  layera  of  the  pelvic  &scia,  and  covers  in  the  obturator  intemus 
muscle  and  the  internal  pudic  vessels  and  nerve ;  it  is  attached  to  the 
ramus  of  the  os  pubis  and  ischium  in  front,  and  below  to  the  falciform 


8  from  their 

angle  of  leparation.  The  legator  ani  is  coTered  in  inferiorly  bj  a 
third  layer  of  lascia,  which  is  given  oft  by  the  obturator  feacia,  and  a 
continued  downwards  npon  the  inferiDr  aurfiice  of  the  muscle  to  the 
eitremit;  of  the  retrtum,  where  it  is  lost.  This  layer  may  be  named 
&am  ila  position  and  inferior  attachment  the  total  faida. 

Pbrinbal  fasci£. — In  the  perinemn  Ihere  are  two  (sicice  of  much 
importance,  the  superficial  and  deep  perineal  faacia. 

The  taperjidal  iperintai  fascia  is  a  thin  aponeumtic  layer,  "which 
eovera  in  the  muscles  of  the  genital  portion  of  the  perineum  and  the 
root  of  the  penis.  It  is  firmly  attached  at  each  side  to  the  ramus  of 
the  OS  pnhie  and  ischium ;  posteriorly  it  is  rejected  backwards  beneath 
the  tiansversi  perinei  mnscleB  to  become  connected  with  the  deep 
perineal  &Bcia ;  while  anteriorly  it  ia  continuous  with  the  dartos  of 
the  scratum. 

The  detp  periaeal  faiaa  (Camper's  ligament,  triangular  ligament) 

«  of  the  pelvis,  shewing 

a.  The  rectum.    <-  Tbe  iliac  fo«da  coTenoE  in  the  iliacui  am 

(a)  \  and  forming  a  ibesth  for  the  eitemaf  iliac  veuels  (6). 

enual  nerre  eidudcdfroni  Uie  shath.    e.  ThE  peine  fuda. 

Uyer,  forming  the  lateral  ligHmenT  -'-■-_  i.i_jj__  _*  —  _-j^ 

the  tBiSdl  pious  of  Teina.    10.  T 

bj  the  middle  l^er.    ll.  The  infi 

ing  at  the  middle  line  with  the  &Kia  of  the  sppouH  •Lie.    19.  Ttit  levib 

D3usdK     IS.  Tlio  ohtuialoT  int«rau4  Tuutele,  cohered  in  bj  the  obti 

Avda,  whkh  ako  forms  a  tbeslh  for  the  iatemBl  padic  vessels  sad  nerre 

II.  The  lajer  of  fUda  which  ioTcsts  the  imder  lurface  of  the  lendor  sol  Bu 

the  jHial  fssda. 


flieil  faada  of  Mr.  TtttcII  formed 
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ia  uttuted  behind  the  nwt  of  the  penji,  and  is  firmly  stretched  acroas 
betweCD  the  iBnaa  of  the  os  pubis  and  ischium  of  each  side,  so  as  to  con- 
nitote  a  strong  septum  of  defence  to  the  outlet  of  the  pelvia.  At  its 
inferior  border  it  divides  into  two  isyere,  one  of  which  is  continued 
forwards,  and  ia  continuous  with  the  superficial  perineal  bscia ;  while 
the  other  ia  prolonged  backwards  to  the  rectum,  and,  joining  with  the 
anal  fascia,  assisls  iu  supporting  the  eitiemity  of  that  intestine.  The 
deep  perineal  &scia  is  composed  of  two  layers,  which  are  separated 
from  each  other  by  seTeral  important  parts,  and  traversed  by  the  mem- 
branoDs  portion  of  the  urethra.  The  anterior  layer  is  nearly  phue  in 
its  direction,  and  sends  a  sheath  forwards  atonnd  the  anterior  termina- 
tion of  the  membranous  urethis  to  be  attached  to  the  posterior  part  of 
the  bulb.    The  posterior  layer  is  oblique  and  sends  a  funnel-ehaped 

Fit.  US' 


process  backwards,  which  inieala  the  commencement  of  the  mem- 
toanous  urethra  and  the  prostate  gtand.  The  interior  segment  of  thia 
fimnel-Bhaped   pcocees   is  con^nued  baclcwaid  beneath  the  prostate 


jetlioni  ofthe  uileriDr  layer  of  the  deep  perioei 
e  poiLticii  of  Cuwper^t  gUndi. 
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ghnd  and  the  veucnlffi  ■eminsJeB,  and  is  con^noui  with  the  reclo- 
veBicol  laaaa  of  Tjnell,  which  it  attached  poatedorl;  to  the  rcIo- 
TeMcol  fold  of  peritonsam,  and  serves  the  important  office  of  retaining 
that  dnpUcatore  in  ita  proper  eituatiDn. 

Betveen  the  two  tajers  of  Ihe  deep  perineal  ^ucia  are  utuated 
therefore,  the  whole  extent  of  the  memlnanoua  portion  of  the  orethia. 


to  tilt  pHterior  put  of  the  bladder  i  fnm 
bladder  it  it  nfflKled  upon  Ibe  atdomini 

the  jiBht  «dc.    7,  7-  The  proitale  gland  divided  bt  a  loD^ 

The  membtwioiM  portion,  eocluud  by  Ibe  compreMor  urcrbi 
Tbe  GDUUDencemnit  of  the  corpus  spoogioaiunjieniBp  the  bulbr 
rial  ligaments  of  the  bladder  formed  by  the  renecdon  of  Ihe  pt 
the  iatemst  surface  of  the  OS  pulHS  to  the  ne  ^ 
the  pelrie  fssda  at  ■■^  -      '  ■ 


sdaat  Um  p^t  irtiin  it  la  reflected  upon  the  rectum.  14.  Aniu- 
en  the  pdvtc  Aisda  and  deep  perineal  isscia,  Dcenpied  by  a  pleus 
\.  The  deni  perineal  fasda  I  tu  two  layer*.  iG.  Cowper's  ^andof 
e  situated  between  the  two  hners  IkIdw  (he  membnnous  portjon  of 


the  urethra.    I. 

of  tbe  penis  to  become  eondn 

TV  lawr  of  •■'-  ■*— "  ' — '■'  -^ 

part  il  tbe    . 

inleriar  segment  of  (he  hmnel'Sluiped  p  ^ 

layer  of  (he  deep  perinesl  fescia,  which  is  condnui 

fssda  of  TyrrsQ.   Ilie  Utachmeot  of  (his  Eisda  (0  thi 
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the  compressor  urethrae  muscle,  Cowper's  glands,  the  internal  pudic 
and  bulbous  arteries,  and  a  plexus  of  veins.  Mr.  Tyrrell  considers 
the  anterior  lamella  alone  as  the  deep  perineal  &scia,  and  the  posterior 
lamella  as  a  distinct  layer  of  fascia  covering  in  a  considerable  plexus 
of  veins. 


FASCLS   OF   THE   UPPER    EXTREMITY. 

The  superficial  fascia  of  the  upper  extremity  contains  between 
its  layers  the  superficial  veins  and  lymphatics,  and  the  superficial 
nerves. 

The  deep  fascia  is  thin  over  the  deltoid  and  pectoralis  major 
muscles,  and  in  the  axillary  space,  but  thick  upon  the  dorsum  of  the 
scapula,  where  it  binds  down  the  infra-spinatus  muscle.  It  is  attach- 
ed to  the  clavicle,  acromion  process,  and  spine  of  the  scapula.  In  the 
upper  arm  it  is  somewhat  stronger,  and  is  inserted  into  the  condyloid 
riches,  forming  the  intermuscular  septa.  In  the  fore-arm  it  is  very 
strong,  and  at  the  bend  of  the  elbow  its  thickness  is  augmented  by  a 
broad  band,  which  is  given  off  from  the  inner  side  of  the  tendon  of 
the  biceps.  It  is  firmly  attached  to  the  olecranon  process,  to  the  ulna, 
and  to  the  prominent  points  about  the  wrist.  Upon  the  front  of  the 
wrist  it  is  continuous  with  the  anterior  annular  ligament,  which  is 
considered  by  some  anatomists  to  be  formed  by  the  deep  &scia,  but 
which  I  am  more  disposed  to  regard  as  a  ligament  of  the  wrist  On 
the  posterior  aspect  of  this  joint  it  forms  a  strong  transverse  band,  the 
posterior  anntdar  ligament,  beneath  which  the  tendons  of  the  extensor 
muscles  pass,  in  distinct  sheaths.  The  attachments  of  the  posterior 
annular  ligament  are,  the  radius  on  one  side,  and  the  ulna  and  pisiform 
bone  on  the  opposite  side  of  the  joint. 

The  tendons,  as  they  pass  beneath  the  annular  ligaments,  are  sur- 
rounded by  synovial  bursas.  The  dorsum  of  the  hand  is  invested  by 
a  thin  fascia,  which  is  continuous  with  the  posterior  annular  liga- 
ment. 

The  palmar  fascia  is  divided  into  three  portions.  A  central  portion, 
which  occupies  the  middle  of  the  palm,  and  two  lateral  portions,  which 
spread  out  over  the  sides  of  the  hand,  and  are  continuous  with  the 
dorsal  fascia.  The  central  portion  is  strong  and  tendinous :  it  is 
narrow  at  the  wrist,  where  it  is  attached  to  the  annular  ligament,  and 
broad  over  the  heads  of  the  metacarpal  bones,  where  it  divides  into 
eight  slips,  which  are  inserted  into  the  sides  of  the  base  of  the  first 
phalanx  of  each  finger.  The  fascia  is  strengthened  at  its  point  of 
division  into  slips  by  strong  fasciculi  of  transverse  fibres,  and  the 
arched  interval  left  between  the  slips  gives  passage  to  the  tendons  of  the 
flexor  muscles.  The  arches  between  the  fingers  transmit  the  digital 
vessels  and  nerves,  and  lumbricales  muscles. 
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The  superficial  fascia  contains  between  its  two  layers  the  super- 
ficial vessels  and  nerves  of  the  lower  extremity.  At  the  groin  these 
two  layers  are  separated  from  each  other  by  the  superficial  lymphatic 
glands,  and  the  deep  layer  is  attached  to  Poupart^s  ligament,  while 
the  superficial  layer  is  continuous  with  the  superficial  fascia  of  the 
abdomen. 

The  deep  fascia  of  the  thigh  is  named,  from  its  great  extent,  the 
fascia  lata ;  it  is  thick  and  strong  upon  the  outer  side  of  the  limb, 
and  thinner  upon  its  inner  and  posterior  side.  That  portion  of  fascia 
which  invests  the  gluteus  maximus  is  very  thin,  but  that  which  covers 
in  the  gluteus  medius  is  excessively  thick,  and  gives  origin,  by  its 
inner  surface,  to  the  superficial  fibres  of  that  muscle.  The  &scia  lata 
is  attached  superiorly  to  Poupart^s  ligament,  the  crest  of  the  ilium, 
sacrum,  coccyx,  tuberosity  of  the  ischium,  ramus  of  the  ischium  and 
pubes,  and  body  of  the  pubes ;  in  the  thigh  it  is  inserted  into  the  linea 
aspera,  and  around  the  knee  is  connected  with  the  prominent  points  of 
that  joint.  It  possesses  also  two  muscular  attachments,  by  means 
of  the  tensor  vaginae  femoris,  which  is  inserted  between  its  two  layers 
on  the  outer  side,  and  the  gluteus  maximus,  which  is  attached]  to  it 
behind. 

In  addition  to  the  smaller  openings  in  the  fascia  lata  which  transmit 
the  small  cutaneous  vessels  and  nerves,  there  exists  at  the  upper  and 
inner  extremity  of  the  thigh  an  oblique  foramen,  which  gives  passage 
to  the  superficial  lymphatic  vessels,  and  the  large  subcutaneous  vein  of 
the  lower  extremity,  the  internal  saphenous  vein,  and  is  thence  named 
the  saphenous  opening.  The  existence  of  this  opening  has  given  rise 
to  the  division  of  the  upper  part  of  the  fascia  lata  into  two  portions, 
an  iliac  portion  and  a  pubic  portion. 

The  Uiac  portion  is  situated  upon  the  iliac  side  of  the  opening.  It 
is  attached  to  the  crest  of  the  ilium,  and  along  Poupart^s  ligament  to 
the  spine  of  the  os  pubis,  whence  it  is  reflected  downwards  and  outwards 
in  an  arched  direction,  and  forms  a  fidciform  border,  which  constitutes 
the  outer  boundary  of  the  saphenous  opening.  The  edge  of  this 
border  immediately  overlies,  and  is  reflected  upon,  the  sheath  of  the 
femoral  vessels,  and  the  lower  extremity  of  the  curve  is  continuous 
with  the  pubic  portion. 

The  pubic  portion^  occupying  the  pubic  side  of  the  saphenous 
opening,  is  attached  to  the  spine  of  the  os  pubis  and  pectineal  line ; 
and,  passing  outwards  behind  the  sheath  of  the  femoral  vessels, 
divides  into  two  layers;  the  anterior  layer  is  continuous  with  that 
portion  of  the  iliac  &scia  which  forms  the  sheath  of  the  iliacus  and 
psoas  muscles,  and  the  posterior  layer  is  lost  upon  the  capsule  of  the 
nip-joint. 

The  interval  between  the  &lciform  border  of  the  iliac  portion  and 
the  opposite  surface  of  the  pubic  portion  is  closed  by  a  fibrous  layer, 
which  is  pierced  by  numerous  openings  for  the  passage  of  lymphatic 


VMtela,  and  ta  thence  ntuued  cribriform  fiaaa.  The  cribrifonn  fsKis 
u  connected  with  the  shealh  of  the  femoral  sbsscIb,  and  fonni  one  of 
the  ceTeriDga  of  femonl  hemia.  When  the  iliac  portion  of  the  Eauia 
lata  ia  removed  tram  ita  atlacliinont  to  Fourpart's  ligament  and  is 
tamed  adde,  the  ihealh  of  the  femoml  veeaels  (the  femoral  or  cmral 
canal)  ii  bronght  into  view;  and  if  Pnupart's  ligament  be  carefullv 
divided,  the  sheath  may  be  isolated,  and  ita  continuation  nith  the 
tiBiuverBlia  and  iliac  tatait  cleai^y  demonstraled.  In  this  view  the 
■lieath  of  the  femoral  veaselB  is  an  infondihililbrm  continuation  of  the 
abdominal  fescias,  closely  adherent  to  the  Teasels  a  little  way  down 
the  thigh,  but  much  larger  than  the  Tessela  it  containa  at  Poupart'e 
ligament.  If  the  aheslh  be  opened,  the  artery  and  >ein  K-ill  be  ibnnd 
lying  aide  h;  aide,  and  occupying  the  outer  two-thirda  of  the  sheath, 
leaving  an  infnndibiliform  interval  between  the  vein  and  the  inner 
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I  which  put  beneath  the  fem 
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vcH«li  to  iti  outer  border  mt  s,  where  it  dividq  into  tvo  layer* ;  one  is  conlj- 
Duous  with  the  sheUh  of  the  psDU  (A)  and  iliacus  (7)  i  the  other  (B)  ifl  toat  upon 
thecapaultof  thehip-junt  (9J.    ID,  The cniral  nerve,  enclosed  In  the  shEUtiaf 

-  'Hie  femoral  uterr; 
nrrtHmiled  hy  the  fepxoral  sheath,  and  tiun 
and  posterior  wall  of  the  iheath,  dividing 
in  from  the  femoral  rii^. 
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wall  of  the  sheath.  The  superior  opening  of  this  space  is  named  the 
fimoral  ring ;  it  is  bounded  in  front  by  Poupart^s  ligament,  behind 
bj  the  OS  pubis,  internally  by  Gimbemat^s  ligament,  and  externally 
by  tile  femoral  vein.  The  interval  itself  serves  for  the  passage  of  the 
superficial  lymphatic  vessels  fi^Hn  the  saphenous  opening  to  a  lymphatic 
gland,  whidi  generally  occupies  the  femoral  ring;  and  from  thence 
they  proceed  into  the  current  of  the  deep  lymphatics.  The  femoral 
ring  is  closed  merely  by  a  thin  layer  of  subserous  areolar  tissue,* 
which  retains  the  lymphatic  gland  in  its  position  and  is  named 
teptum  crurale ;  and  by  the  peritoneum.  It  follows  from  this  descrip- 
tion, that  the  femoral  ring  must  be  a  weak  point  in  the  parietes  of 
the  abdomen,  particularly  in  the  female,  where  the  femoral  arch,  or 
space  included  between  Poupart^s  ligament  and  the  border  of  the 
pelvis,  is  larger  than  in  the  male,  while  the  structures  which  pass 
through  it  are  smaller.  It  happens  consequently,  that,  if  violent  or 
continued  pressure  be  made  upon  the  abdominal  viscera,  a  portion  of 
intestine  may  be  forced  through  the  femoral  ring  into  the  infundibuli- 
form  ^pace  in  the  sheath  of  the  femoral  vessels,  carrying  before  it  the 
peritoneum  and  the  septum  crurale,— this  constitutes  femoral  hernia. 
If  the  causes  which  give  rise  to  the  formation  of  this  hernia  continue, 
the  intestine,  unable  to  extend  further  down  the  sheath,  from  the  close 
connection  of  the  latter  with  the  vessels,  will  in  the  next  place  be 
forced  forwards  through  the  saphenous  opening  in  the  fia.scia  lata,  car- 
rying befcxre  it  two  additional  coverings,  the  sheath  of  the  vessels,  or 
£Ewcia  propria,  and  the  cribriform  fascia;  and  then  curving  upwards 
over  Poupart^s  ligament,  the  hernia  will  become  placed  beneath  the 
superficial  &Bcia  and  integument. 

The  direction  which  femoral  hernia  takes  in  its  descent  is  at  first 
downwards,  XhenforuKirds,  and  then  uptvards ;  and  in  endeavouring 
to  reduce  it,  the  application  of  the  taxis  must  have  reference  to  this 
comrse,  and  be  directed  in  precisely  the  reverse  order.  The  coverings 
of  femoral  hernia  are  the 

Integument, 
Superficial  fascia, 
Cribriform  £iBcia, 
Fascia  propria. 
Septum  crurale. 
Peritoneal  sac 

The  Fascia  of  the  leg  is  strong  in  the  anterior  tibial  region,  and 
gives  origin  by  its  inner  surface  to  the  upper  part  of  the  tibialis  anti- 
cus,  and  extensor  longus  digitorum  muscles. 

It  is  firmly  attached  to  the  tibia  and  fibula  at  each  side,  and 
becomes  thickened  inferiorly  into  a  narrow  band,  the  anterior  annular 

*  This  aie(dar  tissue  ui  sometimes  very  considenblj  thickened  by  a  deposit 
of  fat  within  its  areolse,  and  foims  a  thick  stratum  over  the  hernial  sac. 
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lament,  beneath  wliich  the  tendons  of  the  extensor  muscles  pass  into 
the  dorsum  of  the  foot,  in  distinct  sheaths  lined  by  synoviad  bursas. 
Upon  the  outer  side  it  forms  a  distinct  sheath  which  envelopes  the 
peronei  muscles,  and  ties  them  to  the  fibula.  The  anterior  annular 
ligament  is  attached  by  one  extremity  to  the  outer  side  of  the  os  calcis, 
and  divides  in  front  of  the  joint  into  two  bands ;  one  of  which  is  in- 
serted into  the  inner  malleolus,  while  the  other  spreads  over  the  inner 
side  of  the  foot,  and  becomes  continuous  with  the  internal  portion  of 
the  plantar  l&scia. 

The  fascia  of  the  dorsum  of  the  foot  is  a  thin  layer  given  off  from 
the  lower  border  of  the  anterior  annular  ligament ;  it  is  continuous  at 
each  side  with  the  lateral  portions  of  the  plantar  fascia. 

The  fascia  of  the  posterior  part  of  the  leg  is  much  thinner  than  the 
anterior,  and  consists  of  two  layers,  superficial  and  deep.  The  super- 
ficial layer  is  continuous  with  the  posterior  &8cia  of  the  thigh,  and  is 
increased  in  thickness  upon  the  outer  side  of  the  leg  by  an  expansion 
derived  from  the  tendon  of  the  biceps ;  it  terminates  inferiorly  in  the 
external  and  internal  annular  ligaments.  The  deep  layer  is  stretched 
across  between  the  tibia  and  fibula,  and  forms  the  intermuscular  fascia 
between  the  superficial  and  deep  layer  of  muscles.  It  covers  in 
superiorly  the  popliteus  muscle,  receiving  a  tendinous  expansion  from 
the  semi-membranosus  muscle,  and  is  attached  to  the  oblique  line  of 
the  tibia. 

The  internal  annular  ligament  is  a  strong  fibrous  band  attached 
above  to  the  internal  malleolus,  and  below  to  the  side  of  the  inner 
tuberosity  of  the  os  calcis.  It  is  continuous  above  with  the  posterior 
&scia  of  the  leg,  and  below  with  the  plantar  fiiscia,  forming  sheaths 
for  the  passage  of  the  flexor  tendons  and  vessels,  into  the  sole  of  the 
foot. 

The  external  annular  ligament^  shorter  than  the  internal,  extends 
from  the  extremity  of  the  outer  malleolus  to  the  side  of  the  os  calcis, 
and  serves  to  bind  down  the  tendons  of  the  peronei  muscles  in  their 
passage  beneath  the  external  ankle. 

The  Plantar  fascla.  consists  of  three  portions,  a  middle  and  two 
lateral 

The  middle  portion  is  thick  and  dense,  and  is  composed  of  strong 
aponeurotic  fibres,  closely  interwoven  with  each  other.  It  is  attached 
posteriorly  to  the  inner  tuberosity  of  the  os  calcis,  and  terminates 
under  the  heads  of  the  metatarsal  bones  in  five  f^iculi.  Each  of 
these  fasciculi  divides  into  two  slips,  which  are  inserted  one  on  each  side 
into  the  bases  of  the  first  phalanges  of  the  toes,  leaving  an  interval  be- 
tween them  for  the  passage  of  the  flexor  tendons.  The  point  of 
division  of  this  fascia  into  fiisciculi  and  slips,  is  strengthened  by  trans- 
verse bands,  which  preserve  the  solidity  of  the  fiiscia  at  its  broadest 
part.  The  intervals  between  the  toes  give  passage  to  the  digital 
arteries  and  nerves  and  the  lumbricales  muscles. 

The  lateral  portions  are  thin,  and  cover  the  sides  of  the  sole  of  the 
foot ;  they  are  continuous  behind  with  the  internal  and  external  an- 
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niilar  ligaments ;  on  the  inner  side  with  the  middle  portion,  and  exter- 
nally with  the  dorsal  &scia. 

Besides  constituting  a  strong  layer  of  investment  and  defence  to  the 
soft  parts  situated  in  the  sole  of  the  foot,  these  three  portions  of  &scia 
send  processes  inwards,  which  form  sheaths  for  the  different  muscles. 
A  strong  septum  is  given  off  from  each  side  of  the  middle  portion  of 
the  plantar  &scia,  which  is  attached  to  the  tarsal  bones,  and  divides 
the  muscles  into  three  groups,  a  middle  and  two  lateral ;  and  trans- 
verse septa  are  stretched  between  these  to  separate  the  layers.  The 
superficial  layer  of  muscles  derive  a  part  of  their  origin  from  the  plan- 
tar fescia. 
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CHAPTER  V. 

ON  THE  ARTERIES. 

Thb  arteries  are  the  cylindrical  tubes  which  convey  the  blood  from 
the  ventricles  of  the  heart  to  every  part  of  the  body.  They  are  dense 
in  structure,  and  preserve  for  the  most  part  the  cylindrical  form  when 
emptied  of  their  blood,  which  is  their  condition  after  death  :  hence 
they  were  considered  by  the  ancients  as  the  vessels  for  the  transmis- 
sion of  the  vital  spirits,*  and  were  therefore  named  arteries  {an^  nMiTy, 
to  contain  air). 

The  artery  proceeding  from  the  left  ventricle  of  the  heart  contains 
the  pure  or  arterial  blood,  which  is  distributed  throughout  the  entire 
system,  and  constitutes  with  its  returning  veins  the  greater  or 
systemic  circulation.  That  which  emanates  from  the  right  ventricle, 
conveys  the  impure  blood  to  the  lungs  ;  and  with  its  corresponding 
veins  establishes  the  lesser  or  ptdmonary  circulation. 

The  whole  of  the  arteries  of  the  systemic  circulation  proceed  from 
a  single  trunk,  named  the  aortay  from  which  they  are  given  off  as 
branches,  and  divide  and  subdivide  to  their  ultimate  ramifications, 
constituting  the  great  arterial  tree  which  pervades  by  its  minute  sub- 
divisions every  part  of  the  animal  frame.  The  mode  in  which  the 
division  into  branches  takes  place  is  deserving  of  remark.  From  the 
aorta  the  branches,  for  the  most  part,  pass  off  at  right  angles,  as  if  for 
the  purpose  of  checking  the  impetus  with  which  the  blood  would 
otherwise  rush  along  their  cylinders  from  the  main  trunk  ;  but  in  the 
limbs  a  very  different  arrangement  is  adopted ;  the  branches  are  given 
off  from  the  principal  artery  at  an  acute  angle,  so  that  no  impediment 
may  be  offered  to  the  free  circulation  of  the  vital  fluid.  The  division 
of  arteries  is  usually  dichotomous,  as  of  the  aorta  into  the  two  com- 
mon iliacs,  common  carotid  into  the  external  and  internal,  &c. ;  but  in 
some  few  instances  a  short  trunk  divides  suddenly  into  several  branches 
which  proceed  in  different  directions  ;  this  mode  of  division  is  termed 
an  axisy  as  the  thyroid  and  coeliac  axis. 

In  the  division  of  an  artery  into  two  branches,  it  is  observed  that 
the  combined  areae  of  the  two  branches  are  somewhat  greater  than 
that  of  the  single  trunk  ;  and  if  the  combined  arese  of  all  the  branches 
at  the  periphery  of  the  body  were  compared  with  that  of  the  aorta,  it 
would  be  seen  that  the  blood,  in  passing  from  the  aorta  into  the  nu- 
merous distributing  branches,  was  flowing  through  a  conical  tube,  of 

*  To  Galen  is  due  the  honour  of  having  discovered  that  arteries  contained 
blood,  and  not  air. 
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which  the  apex  might  be  represented  by  the  aorta,  and  the  base  by 
the  surface  of  the  body.  The  advantage  of  this  important  principle  in 
£su;ilitating  the  circulation  is  sufficiently  obvious ;  for  the  increased 
channel  which  is  thus  provided  for  the  current  of  the  blood,  serves  to 
compensate  for  the  retarding  influence  of  friction,  resulting  from  the 
distance  of  the  heart  and  the  division  of  the  vessels. 

CommuniccUions  between  arteries  are  very  free  and  numerous,  and 
increase  in  frequency  with  the  diminution  in  the  size  of  the  branches ; 
so  that  through  the  medium  of  the  minute  ramifications,  the  entire 
body  may  be  considered  as  one  uninterrupted  circle  of  inosculations,  or 
anastomoses  (ava  between,  ^rofAa  mouth).  This  increase  in  the  fre- 
quency of  anastomosis  in  the  smaller  branches  is  a  provision  for  coun- 
teracting the  greater  liability  to  impediment  existing  in  them  than  in 
the  larger  branches.  Where  freedom  of  circulation  is  of  vital  import- 
ance, this  communication  of  the  arteries  is  very  remarkable,  as  in  the 
circle  of  Willis  in  the  cranium,  or  in  the  distribution  of  the  arteries  of 
the  heart.  It  is  also  strikingly  seen  in  situations  where  obstruction  is 
most  likely  to  occur,  as  in  the  distribution  to  the  alimentary  canal, 
around  joints,  or  in  the  hand  and  foot.  Upon  this  free  communication 
existing  everywhere  between  arterial  branches  is  founded  the  prin- 
ciple of  cure  in  the  ligature  of  large  arteries ;  the  ramifications  of  the 
branches  given  off  from  the  artery  above  the  ligature  inosculate  with 
those  which  proceed  from  the  trunk  of  the  vessel  below  the  ligature : 
these  anastomosing  branches  enlarge  and  constitute  a  collateral  circu^ 
laiion,  in  which,  as  is  shewn  in  the  beautiful  preparations  made  by 
Sir  Astley  Cooper,  several  large  branches  perform  the  office  of  the 
single  obliterated  trunk.*  ^ 

The  arteries  do  not  terminate  directly  in  veins ;  but  in  an  inter- 
mediate system  of  vessels,  which,  from  their  minute  size  (about 
g^^oo  of  an  inch  in  diameter),  are  termed  capillaries  (capillus,  a  hair). 
The  capillaries  constitute  a  microscopic  network,  which  is  distributed 
through  every  part  of  the  body,  so  as  to  render  it  impossible  to 
introduce  the  smallest  needle  point  beneath  the  skin  without  wound- 
ing several  of  these  fine  vessels.  It  is  through  the  medium  of  the 
capillaries,  that  all  the  phenomena  of  nutrition  and  secretion  are 
performed.  They  are  remarkable  for  their  uniformity  of  diameter, 
and  for  the  constant  divisions  and  communications  which  take  place 
between  them,  without  any  alteration  of  size.  They  inosculate  on 
one  hand  with  the  terminal  ramusculi  of  the  arteries  ;  and  on  the 
other  with  the  minute  radicles  of  the  veins. 

Arteries  are  composed  of  three  coats,  external,  middle,  and  intemaL 
The  external  or  ceUido-fbrous  coat  is  firm  and  strong,  and  serves  at 
the  same  time  as  the  chief  means  of  resistance  of  the  vessel,  and  of 
connection  to  surrounding  parts.  It  consists  of  condensed  fibro-cellu- 
lar  tissue,  strengthened  by  an  interlacement  of  glistening  fibres  which 

*  I  have  a  preparation,  shewing  the  collateral  circulation  in  a  dog,  in  which  I 
tied  the  abdominal  aorta ;  the  animal  died  from  over-feeding  nearly  two  years 
after  the  operation. 
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are  partly  longitudinal  and  partly  encircle  the  cylinder  of  the  tube 
in  an  oblique  direction.  Upon  the  surface  the  cellular  tissue  is  lobse, 
to  permit  of  the  movements  bf  the  artery  in  distention  and  contraction. 

The  middle  coat  is  that  upon  which  the  thickness  of  the  arteiy 
depends  ;  it  is  yellowish  in  colour,  and  so  brittle  as  to  be  cut  through 
by  the  thread  in  the  ligature  of  a  yessel. 

The  internal  coat  is  a  thin  serous  membrane  which  lines  the  interior 
of  the  artery,  and  gives  it  the  smooth  polish  which  that  sur&ce 
presents.  It  is  continuous  with  the  lining  membrane  of  the  heart,  and 
through  the  medium  of  the  capillaries  with  that  of  the  venous  system. 

In  intimate  structure  an  artery  is  more  complicated  than  the  above 
description  would  imply.  The  internal  coat,  for  example,  is  com- 
posed of  two  layers,  and  the  middle  of  three,  so  that  with  the  exter- 
nal coat  there  are  six  layers  entering  into  the  composition  of  an 
artery.  The  innermost  coat  is  a  tesselated  epithelium  analogous  to 
that  of  other  serous  membranes.  The  second  coat  from  within  is  a 
thin,  rigid  membrane,  pierced  with  a  number  of  round  or  oval-shaped 
holes,  and  supporting  a  thin  layer  of  flat,  longitudinal  fibres.  From 
these  characters  it  has  been  denominated  the  fenestrated  or  striated 
coat.  The  third  layer,  which  is  the  innermost  part  of  the  middle 
coat,  is  composed  of  flat,  longitudinal  fibres,  analogous  to  those  of 
organic  muscle.  The  fourth  layer,  the  thickest  of  the  whole,  is  com- 
posed of  muscular  fibres  of  organic  life,  arranged  in  a  circular  direction 
around  the  vessel.  The  fifth,  or  outermost  part  of  the  middle  coat 
is  a  thin  layer  of  elastic  tissue  ;  this  is  present  only  in  the  large 
arteries.    The  sixth  is  the  external  or  cellulo-fibrous  coat. 

The  arteries  in  their  distribution  through  the  body  are  included 
in  a  loose  cellular  investment  which  separates  them  from  the  surround- 
ing tissues,  and  is  called  a  sheath.  Around  the  principal  vessels  the 
sheath  is  an  important  structure  ;  it  is  composed  of  cellulo-fibrous 
tissue,  intermingled  with  tendinous  fibres,  and  is  continuous  with  the 
fesciae  of  the  region  in  which  the  arteries  are  situated,  as  with  the 
thoracic  and  cervical  fasciae  in  the  neck,  transversalis  and  iliac  fasciae, 
and  fascia  lata  in  the  thigh,  &c.  The  sheath  of  the  arteries  contains 
also  their  accompanying  veins,  and  sometimes  a  nerve. 

The  coats  of  arteries  are  supplied  with  blood  like  other  organs  of 
the  body,  and  the  vessels  which  are  distributed  to  them  are  named 
vasa  vasorum.  They  are  also  provided  with  nerves  ;  but  the  mode  of 
distribution  of  the  nerves  is  at  present  unknown. 

In  the  consideration  of  the  arteries,  we  shall  first  describe  the  aorta, 
and  the  branches  of  that  trunk,  with  their  subdivisions,  which  toge- 
ther constitute  the  efferent  portion  of  the  systemic  circulation  ;  and 
then  the  pulmonary  artery  as  the  efferent  trunk  of  the  pulmonary 
circulation. 
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ASCEXm%G  AOBTA. 


AOBTA. 

The  AOBTA  arues  from  the  left  rentride,  at  the  middle  of  the  root 
of  the  heart,  and  opposite  the  articnlaticni  of  the  fourth  costal  cartilage 
with  the  stemmib  At  its  commencement  it  presents  three  dilatations, 
called  the  sinos  aortici,  whidi  correspond  with  the  three  semilunar 
iralres.  It  ascends  at  first  to  the  r^t,  then  curves  backwards  and 
to  the  left,  and  descends  cm  the  left  side  of  the  rertebial  column  to 
the  fourth  lumbar  rertebra.  Hence  it  is  divided  into — ascending  — 
arch — and  descending  aorta. 

Bdatums. — ^The  atoeadiag  aorta  has  in  relation  with  it,  m  frtmtt 
the  trunk  of  the  pulmonarf  artoy,  thMacic  fescia,  and  pericardium ; 
bekmd,  the  rig^t  pulmonary  Teins  and  artery ;  to  the  n^  side^  the 
right  auricle  and  superior  cava ;  and  to  the  left^  the  left  anride  and 
the  trunk  of  the  pulmonary  artery. 


Plan  of  the  Rdaikmi  of  the  Aaeending  Aorta. 

In  Front, 

Perieardinm, 
Thonudc  £ucia, 
Pufanonaiy  artery. 


Bight  Side. 

Superior  cava, 
Bight  auricle. 


Le/lSide. 

Pulmonary  artery, 
Left  auride. 


Behind. 

Right  pulmonary  artery, 
Right  pulmonary  veins. 


Areh. — ^The  upper  border  of  the  arch  of  the  aorta  is  parallel  with 
the  upper  border  of  the  second  stemo-costal  articulation  of  the  right 
side  in  front,  and  the  second  dorsal  vertebra  behind,  and  terminates 
opposite  the  lower  border  of  die  third. 

The  anterior  turface  of  the  arch  is  crossed  by  the  left  pneumogaa- 
tric  nerve,  and  by  the  cardiac  branches  of  that  nerve  and  of  the  sym- 
pathetic. The  potterior  gutfaoe  of  the  arch  is  in  relation  with  the  bi- 
furcation of  the  trachea  and  great  cardiac  plexus,  the  cardiac  nerves, 
left  recurrent  nerve,  and  the  thoracic  duct.  The  superior  border  gives 
off  the  three  gteAt  arteries,  viz.  the  innominata,  left  carotid,  and  left 
subclavian.  The  inferior  border,  or  concavity  of  the  arch,  is  in  rela- 
tion with  the  remains  of  the  ductus  arteriosus,  the  cardiac  ganglion 
and  left  recurrent  nerve,  and  has  passing  beneath  it  the  right  pidmo- 
nary  artery  and  left  bronchus. 


ARCH  OP  THB  AORTA. — THORACIC  AORTA. 
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Plan  of  the  Rdationt  of  the  Aich  of  the  Aorta. 

Above. 


Jn  Front, 

Leftpneumogastric 

nerve, 
Cardiac  nerves. 


Arteria  innominata, 
Left  carotid, 
Left  subclavian. 


Arch 
of  the  Aorta. 


Behind. 

Bifurcation  of  the  trachea, 
Great  cardiac  plexus, 
Cardiac  nerves, 
Left  recurrent  nerve, 
Thoracic  duct. 


Below. 


Cardiac  ganglion, 
Remains  of  ductus  arteriosus, 
Left  reciurent  nerve. 
Right  pulmonary  artery, 
Len  bronchus. 

The  descending  aorta  is  subdivided  in  correspondence  with  the  two 
great  cavities  of  the  trunk,  into  the  thoracic  and  abdominal  aorta. 

The  Thoracic  aorta  is  situated  to  the  left  side  of  the  vertebral 
column,  but  approaches  the  middle  line  as  it  descends,  and  at  the 
aortic  opening  of  the  diaphragm  is  altogether  in  front  of  the  column. 
After  entering  the  abdomen  it  again  falls  back  to  the  left  side. 

Relations. — It  is  in  relation,  behind  with  the  vertebral  column 
and  lesser  vena  azygos  ;  in  front  with  the  oesophagus  and  right  pneu- 
mogastric  nerve ;  to  the  left  side  with  the  pleura ;  and  to  the  right 
wiUi  the  thoracic  duct. 

Plan  of  the  Relations  of  the  Thoracic  Aorta. 

In  Front. 

(Esophagus, 

Right  pneumogastric  nerve. 


Bight  Side. 
Thoracic  duct. 


Thoracic  Aorta. 


Left  Side. 
Pleura. 


Behind, 

Lesser  vena  azygos, 
Vertebral  column. 

The  Abdominal  aorta  enters  the  abdomen  through  the  aortic 
opening  of  the  diaphragm,  and  descends,  lying  rather  to  the  left  side 
of  the  vertebral  column,  to  the  fourth  lumbar  vertebra,  where  it  divides 
into  the  two  common  iliac  arteries. 

RelaHons, — It  is  crossed,  in  front  by  the  left  renal  vein,  pancreas, 
transverse  duodenum,  and  mesentery,  and  is  embraced  by  the  aortic 
plexus ;  behind  it  is  in  relation  with  the  thoracic  duct,  receptaculum 
ehyli,  and  left  lumbar  veins. 
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ABDOMINAL   AORTA. 


On  its  l^  side  is  the  left  Bemilunar  ganglion  and  sympathetic 
nerve ;  and  on  the  right  the  vena  cava,  right  semilunar  ganglion,  and 
the  commencement  of  the  vena  azygos. 

Plan  of  the  Relations  of  the  Abdominal  Aorta. 

In  Front. 

Left  renal  vein, 
Pancreas, 

Transverse  duodenum, 
Mesentery, 
Aortic  plexus. 


Right  Side. 

Vena  cava, 

Bight  semilunar  gan* 

glion, 
Vena  asygos. 


Abdominal  Aorta. 


Uft  Side. 

Left  semilunar  g^- 

glion. 
Sympathetic  nerve. 


Behind. 

Thoracic  duct, 
Receptaculum  chyli, 
Left  lumbar  veins. 

Bfunches, — ^The  branches  of  the  aorta,  arranged  in  a  tabular  form, 
are, — 

Ascending  aorta  .        «      Coronary. 

.....     .         '    ^    S  Riffht  carotid, 

fArtena   mnommata, ;  t>-  l*     ui    • 

Arch  qf  the  <.<^        .{  Left  carotid,  <  ^^'  »"bda"«n- 

(  Left  subclavian. 

{Pericardiac, 
Bronchial, 
CEsophageal, 
Intercostal. 
''Phrenic, 

r  Gastric, 
Coeliac  axis,  <  Hepatic, 
I,  Splenic. 
Supra-renal, 
Renal, 

Superior  mesenteric. 
Spermatic, 
Inferior  mesenteric. 
Lumbar, 
Sacra  media. 
Common  iliacs. 


Thoracic  aorta 


Abdominal  aorta 


i 


I. 


The  Coronary  artbribs  arise  from  the  aortic  sinuses  at  the  com- 
mencement of  the  ascending  aorta,  immediately  above  the  free  margin 
of  the  semilunar  valves.  The  Ufi^  or  anterior  coronary^  passes  for- 
wards, between  the  pulmonary  artery  and  left  appendix  aoriculse,  and 
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dlTides  into  two  branches ;  one  of  which  winds  around  the  base  of  the 
left  ventricle  in  the  auriculo- ventricular  groove,  and  inosculates  with 
the  right  coronary,  forming  an  arterial  circle  around  the  base  of  the 
heart ;  while  the  other  passes  along  the  line  of  union  of  the  two  ven- 
tricles, upon  the  anterior  aspect  of  the  heart,  to  its  apex,  where  it 
anastomoses  with  the  descending  branch  of  the  right  coronary.  It 
supplies  the  left  auricle  and  the  adjoining  sides  of  both  ventricles. 

The  righi^  or  posterior  coronary^  passes  forwards,  between  the  root 
of  the  pulmonary  artery  and  the  right  auricle,  and  winds  along  the 
auriculo- ventrici^ar  groove,  to  the  posterior  median  furrow,  where  it 
descends  upon  the  posterior  aspect  of  the  heart  to  its  apex,  and 
inosculates  with  the  left  coronary.  It  is  distributed  to  the  right 
auricle,  and  to  the  posterior  sur&ce  of  both  ventricles,  and  sends  a 
large  branch  along  the  sharp  margin  of  the  right  ventricle  to  the  apex 
of  the  heart. 

ARTERIA   INNOMINATA. 

The  Arteria  innomincUa  (fig.  116,  No.  4)  is  the  first  artery  given  off 
by  the  arch  of  the  aorta.  It  is  an  inch  and  a  half  in  length,  and 
ascends  obliquely  towards  the  right  stemo-clavicular  articulation,  where 
it  divides  into  the  right  carotid  and  right  subclavian  arter}\ 

Relations, — It  is  in  relation,  in  front  with  the  left  vena  innomi- 
nata,  the  thymus  gland,  and  the  origins  of  the  stemo-thyroid  and 
stemo-hyoid  muscles,  which  separate  it  from  the  sternum.  Behind 
with  the  trachea,  pneumogastric  nerve  and  cardiac  nerves ;  eaiemaUy 
with  the  right  vena  innominata  and  pleura ;  and  wtemaUy  with  the 
origin  of  the  left  carotid. 

Plan  of  the  BelaHons  of  the  Arteria  Innominata. 

In  Front. 

Left  vena  innommata, 
Thymus  gland, 
Stemo-thyroid, 
Stemo-hyoid. 

Left  Side. 


Right  Side. 

Right  vena  inno- 
minata. 
Pleura. 


Arteria  innominata. 


Left  carotid. 


Behind. 

Trachea, 

Pneumogastric  nerve. 
Cardiac  nerves. 

The  arteria  innominata  occasionally  gives  off  a  small  branch,  which 
ascends  along  the  middle  of  the  tra,chea  to  the  thyroid  gland.  This 
branch  was  described  by  Neubauer,  and  Dr.  Harrison  names  it  the 
middle  t^froid  artery,  A  knowledge  of  its  existence  is  important  in 
perfonning  the  operation  of  tracheotomy. 
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COMMON  CAROTID   ARTERIES. 


The  common  carotid  arteries  (xa(«,  the  head,)  arise,  the  r^^  from 
the  bifurcation  of  the  arteria  innominata  opposite  the  right  stemo- 
clayicnlar  articulation,  the  le/t  from  the  arch  of  the  aorta.  It  follows, 
therefore,  that  the  right  carotid  is  shorter  than  the  left ;  it  is  also  more 
anterior ;  and,  in  consequence  of  proceeding  from  a  branch  instead  of 
from  the  main  trunk,  it  is  larger  than  its  fellow. 

The  Right  common  carotid  artery  (fig.  116,  No.  5)  ascends  the  neck 
perpendicularly,  from  the  right  stemo-davicular  articulation  to  a  leyel 
wi^  the  upper  border  of  tilie  thyroid  cartilage,  where  it  divides  into 
the  external  and  internal  carotid. 

The  Left  common  carotid  (fig.  116,  No.  11)  passes  somewhat  ob- 
liquely outwards  from  the  arch  of  the  aorta  to  the  side  of  the  neck, 
and  thence  upwards  to  a  level  with  the  upper  border  of  the  thyroid 
cartilage,  where  it  divides  like  the  right  common  carotid  into  the  ex- 
ternal and  internal  carotid. 

Relations, — The  right  common  carotid  rests,  first,  upon  the  longus 
colli  muscle,  then  upon  the  rectus  anticus  major,  the  sympathetic 
nerve  being  interposed.  The  inferior  thyroid  artery  and  recurrent 
laryngeal  nerve  pass  behind  it  at  its  lower  part.  To  its  inner  side  is 
the  trachea,  recurrent  laryngeal  nerve,  and  larynx ;  to  its  outer  side^ 
and  enclosed  in  the  same  sheath,  the  jugular  vein  and  pneumogastric 
nerve ;  and  in  front  the  stemo- thyroid,  stemo-hyoid,  stemo-mastoid, 
omo-hyoid,  and  platysma  muscles,  and  the  descendens  noni  nerve. 
The  left  common  carotid,  in  addition  to  the  relations  just  enimierated, 
which  are  common  to  both,  is  crossed  near  its  commencement  by  the 
left  vena  innominata ;  it  lies  upon  the  trachea ;  then  gets  to  its  side, 
and  is  in  relation  with  the  oesophagus  and  thoracic  duct :  to  facilitate 
the  study  of  these  relations,  I  have  arranged  them  in  a  tabular  form. 

Plan  of  Relations  of  the  Conmion  Carotid  Artery. 

In  Front, 

Platysma, 

Descendens  noni  nerve, 
Omo-hyoid, 
Stemo-mastoid, 
Stemo-hyoid, 
Stemo- thyroid. 


Externally. 

Internal  jugular  vein, 
Pneumogastric  nerve. 


Common 
Carotid  Artery. 


Intemallj/. 

Trachea, 
Larynx, 

Recurrent  laryngeal 
nerve. 


Behind. 
Longus  colli. 
Rectus  anticus  migor, 
Sympathetic, 
Inferior  thyroid  artery, 
Recurrent  lar]mgeal  nerve. 
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Additianal  Relations  of  the  Left  Common  Carotid. 

In  Front.  Behind,  Internally.  Externally, 

Left  vena  innominata.      Trachea,  Arteria  innominata.      Pleura. 

Thoracic  duct.       (Esophagus. 

EXTERNAL  CAROTID  ARTERY. 

The  Eademai  carotid  artery  ascends  nearly  perpendicularly  £rom  op- 
posite the  upper  border  of  the  thyroid  cartilage,  to  the  space  betwe^i 
the  neck  of  the  lower  jaw 'and  the  meatus  auditorius,  where  it  divides 
into  the  temporal  and  internal  maxillary  artery. 

Relations, — In  front  it  is  crossed  by  the  posterior  belly  of  the 
digastricus,  stylo-hyoideus,  and  platysma  myoides  muscles ;  by  the 
hypoglossal  nerve  near  its  origin ;  higher  up  it  is  situated  in  the  sub- 
stance of  the  parotid  gland,  and  is  crossed  by  the  facial  nerve.  Be^ 
hind  it  is  separated  from  the  internal  carotid  by  the  stylo-pharyngeus 
and  stylo-glossus  muscles,  glosso-pharyngeal  nerve,  and  part  of  the 
parotid  gland. 

Plan  of  the  Relations  of  the  External  Carotid  Artery. 

In  Front. 

Platysma, 
Digastricus, 
Stylo-hyoid, 
Hypoglossal  nerve, 
Facutl  nerve, 
Parotid  gland. 


External  Carotid  Artery. 


Behind. 

Stylo-pharyngeus, 
Stylo-glossus, 
Glosso-pharyngeal  nerve. 
Parotid  gland. 

Branches. — The  branches  of  the  external  carotid  are  eleven  in 
number,  and  may  be  arranged  into  four  groups,  viz. 

AiUerior,  Posterior, 

1.  Superior  thyroid,  4.  Mastoid, 

2.  Lingual,  5.  Occipital, 

3.  Facial,  6.  Posterior  auricular. 

Superior,  Terminal, 

7.  Parotidean,  10.  Temporal, 

8.  Ascending  pharyngeal,  11.  Internal  maxillary. 

9.  Transverse  fecial. 
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tongue.  It  is  situated  between  the  mylo-hyoideus  and  genio-hyo-glos- 
sus,  generally  accompanies  Wharton^s  duct  for  a  part  of  its  course,  and 
sends  a  branch  to  the  firaenum  lingue.  It  is  the  latter  branch  which 
affords  the  considerable  haemorrhage  which  sometimes  follows  the 
operation  of  snipping  the  fraenum  in  children. 

3.  Facial  artery. — The  Facial  artery  arises  a  little  aboye  the 
great  comu  of  the  os  hyoides,  and  descends  obliquely  to  the  submax- 
illary gland,  in  which  it  lies  embedded.  It  then  curves  around  the 
body  of  the  lower  jaw,  close  to  the  anterior  inferior  angle  of  the  mas- 
Beter  muscle,  ascends  to  the  angle  of  the  mouth,  and  thence  to  the 
angle  of  the  eye,  where  it  is  named  the  angular  artery.  The  £Eicial 
artery  is  tortuous  in  its  course  over  the  buccinator  muscle,  to  accom- 
modate itself  to  the  movements  of  the  jaws. 

Rdaiions. — Below  the  jaw  it  passes  beneath  the  digastricus  and 
stylo-hyoid  muscles  ;  on  the  body  of  the  lower  jaw  it  is  covered  by 
the  platysma  myoides,  and  at  the  angle  of  the  mouth  by  the  depressor 
anguli  oris  and  zygomatic  muscles.  It  rests  upon  the  submaxillary 
glimd,  the  lower  jaw,  buccinator,  orbicularis  oris,  levator  anguli  oris, 
levator  labii  superioris  proprius,  and  levator  labii  superioris  alseque 
nasi. 

Its  branches  are  divided  into  those  which  are  given  off  below  the 
jaw  and  those  on  the  face :   they  may  be  thus  arranged : — 

Beltyw  the  Jaw* — Inferior  palatine, 

Submaxillary, 
Submental, 
Pterygoid. 

On  the  Face, — Masseteric, 

Inferior  labial. 
Inferior  coronary, 
Superior  coronary, 
Lateralis  nasi. 

The  Inferior  palatine  branch  ascends  between  the  stylo-glossus 
and  stylo-pharyngeus  muscles,  to  be  distributed  to  the  tonsil  and  soft 
palate,  and  anastomoses  with  the  posterior  palatine  branch  of  the 
internal  maxillary  artery. 

The  Subnuueillary  are  four  or  five  branches  which  supply  the  sub- 
maxillary gland. 

The  Submental  branch  runs  forwards  upon  the  mylo-hyoid  muscle, 
under  cover  of  the  body  of  the  lower  jaw,  and  anastomoses  with 
branches  of  the  sublingual  and  inferior  dental  artery. 

The  Pterygoid  branch  is  distributed  to  the  internal  pterygoid 
muscle* 

The  Masseteric  branches  are  distributed  to  the  masseter  and  bucci- 
nator muscles. 
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The  Inferior  labial  Imnch  is  distributed  to  the  muscles  and  integu- 
ment of  the  lower  lip. 

The  Inferior  coronary  runs  along  the  edge  of  the  lower  lip,  between 
the  mucous  membrane,  and  the  orbicularis  oris ;  it  inosculates  with 
the  corresponding  artery  of  the  opposite  side. 

The  Superior  coronary  follows  the  same  course  along  the  upper  lip, 
inosculating  with  the  opposite  superior  coronary  artery,  and  at  the 
middle  of  the  lip  it  sends  a  branch  upwards  to  supply  the  septum  of 
the  nose  and  the  mucous  membrane. 

The  Lateralis  nasi  is  distributed  to  the  ala  and  septum  of  the  nose. 

The  Inosculations  of  the  facial  artery  are  very  numerous:  thus,  it 
anastomoses  with  the  sublingual  branch  of  the  lingual,  with  the 
ascending  pharyngeal  and  posterior  palatine  arteries,  with  the  inferior 
dental  as  it  escapes  from  the  mental  foramen,  infira-orbital  at  the  in- 
fra-orbital foramen,  transverse  facial  on  the  side  of  the  face,  and  at  the 
angle  of  the  eye  with  the  nasal  and  frontal  branches  of  the  ophthalmic 
artery. 

The  fecial  artery  is  subject  to  considerable  variety  in  its  extent ;  it 
not  unfrequently  terminates  at  the  angle  of  the  nose  or  mouth,  and  is 
rarely  synunetrical  on  both  sides  of  the  fece. 

4.  The  Mastoid  artery  turns  downwards  from  its  origin,  to  be 
distributed  to  the  stemo-mastoid  muscle,  and  to  the  lymphatic  glands 
of  the  neck  ;  sometimes  it  is  replaced  by  two  small  branches. 

5.  The  Occipital  artery,  smaller  than  the  anterior  branches, 
passes  backwards  beneath  the  posterior  belly  of  the  digastricus,  the 
trachelo-mastoid  and  stemo-mastoid  muscles,  to  the  occipital  groove 
in  the  mastoid  portion  of  the  temporal  bone.  It  then  ascends  between 
the  splenius  and  complexus  muscles,  and  divides  into  two  branches 
which  are  distributed  upon  the  occiput,  anastomosing  with  the  oppo- 
site occipital,  the  posterior  auricular,  and  temporal  artery.  The  hypo- 
glossal nerve  curves  around  this  artery  near  its  origin  from  the  ex- 
ternal carotid. 

Branches. — It  gives  off  only  two  branches  deserving  of  name,  the 
inferior  meningeal  and  princeps  cervicis. 

The  Inferior  meningeal  ascends  by  the  side  of  the  internal  jugular 
yein,  and  passes  through  the  foramen  lacerum  posterius,  to  be  distri* 
buted  to  the  dura  mata. 

The  Arteria  princeps  cervicis  is  a  large  and  irregular  branch.  It 
descends  the  neck  between  the  complexus  and  semi-spinalis  colli,  and 
inosculates  with  the  profunda  cervicis  of  the  subclavian.  This  branch 
is  die  means  of  establishing  a  very  important  collateral  circulation 
between  the  branches  of  the  carotid  and  subclavian,  after  ligature  of 
the  common  carotid  artery. 

6.  The  Posterior  auricular  artery  arises  from  the  external 
carotid,  above  the  level  of  the  digastric  and  stylo-byoid  nmscles,  and 
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tongue.  It  is  situated  between  the  mylo-hyoideus  and  genio-hyo-glos- 
sus,  generally  accompanies  Wharton^s  duct  for  a  part  of  its  course,  and 
sends  a  branch  to  the  firaenum  lingue.  It  is  the  latter  branch  which 
affords  the  considerable  haemorrhage  which  sometimes  follows  the 
operation  of  snipping  the  fraenum  in  children. 

3.  Facial  artery. — The  Facial  artery  arises  a  little  above  the 
great  comu  of  the  os  hyoides,  and  descends  obliquely  to  the  submax- 
illary gland,  in  which  it  lies  embedded.  It  then  curves  around  the 
body  of  the  lower  jaw,  close  to  the  anterior  inferior  angle  of  the  mas- 
Beter  muscle,  ascends  to  the  angle  of  the  mouth,  and  thence  to  the 
angle  of  the  eye,  where  it  is  named  the  angtUar  artery.  The  facial 
artery  is  tortuous  in  its  course  over  the  buccinator  muscle,  to  accom- 
modate itself  to  the  movements  of  the  jaws. 

Rdaiiom. — Below  the  jaw  it  passes  beneath  the  digastricus  and 
stylo-hyoid  muscles  ;  on  tiie  body  of  the  lower  jaw  it  is  covered  by 
the  platysma  myoides,  and  at  the  angle  of  the  mouth  by  the  depressor 
anguli  oris  and  zygomatic  muscles.  It  rests  upon  the  submaxillary 
glimd,  the  lower  jaw,  buccinator,  orbicularis  oris,  levator  anguli  oris, 
levator  labii  supeiioris  proprius,  and  levator  labii  superioris  alaeque 
nasi. 

Its  branches  are  divided  into  those  which  are  given  off  below  the 
jaw  and  those  on  the  &ce :   they  may  be  thus  arranged : — 

Bdow  Ike  Jawm — Inferior  palatine, 

Submaxillary, 
Submental, 
Pterygoid. 

On  {he  Face. — Masseteric, 

Inferior  labial. 
Inferior  coronary, 
Superior  coronary, 
Lateralis  nasi. 

The  Inferior  palatine  branch  ascends  between  the  stylo-glossus 
and  stylo-pharyngeus  muscles,  to  be  distributed  to  the  tonsil  and  soft 
palate,  and  anastomoses  with  the  posterior  palatine  branch  of  the 
internal  maxillary  artery. 

The  SubmcuBiUary  are  four  or  five  branches  which  supply  the  sub- 
maxillary gland. 

The  Submental  branch  runs  forwards  upon  the  mylo-hyoid  muscle, 
under  cover  of  the  body  of  the  lower  jaw,  and  anastomoses  with 
branches  of  the  sublingual  and  inferior  dental  artery. 

The  Pterygoid  branch  is  distributed  to  the  internal  pterygoid 
muscle. 

The  Masseteric  branches  are  distributed  to  the  masseter  and  bucci- 
nator muscles. 
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The  Inferior  labial  branch  is  distributed  to  the  muscles  and  integu- 
ment of  the  lower  lip. 

The  Inferior  coronary  runs  along  the  edge  of  the  lower  lip,  between 
the  mucous  membrane,  and  the  orbicularis  oris ;  it  inosculates  with 
the  corresponding  artery  of  the  opposite  side. 

The  Superior  coronary  follows  the  same  course  along  the  upper  lip, 
inosculating  with  the  opposite  superior  coronary  artery,  and  at  the 
middle  of  the  lip  it  sends  a  branch  upwards  to  supply  the  septum  of 
the  nose  and  the  mucous  membrane. 

The  Lateralis  nasi  is  distributed  to  the  ala  and  septum  of  the  nose. 

The  Inosculaiions  of  the  facial  artery  are  very  numerous:  thus,  it 
anastomoses  with  the  sublingual  branch  of  the  lingual,  with  the 
ascending  pharyngeal  and  posterior  palatine  arteries,  with  the  inferior 
dental  as  it  escapes  from  the  mental  foramen,  infira-orbital  at  the  in- 
fiarorbital  foramen,  transverse  facial  on  the  side  of  the  face,  and  at  the 
angle  of  the  eye  with  the  nasal  and  frontal  branches  of  the  ophthalmic 
artery. 

The  £acial  artery  is  subject  to  considerable  variety  in  its  extent ;  it 
not  unfrequently  terminates  at  the  angle  of  the  nose  or  mouth,  and  is 
rarely  symmetrical  on  both  sides  of  the  face. 

4.  The  Mastoid  artery  turns  downwards  from  its  origin,  to  be 
distributed  to  the  stemo-mastoid  muscle,  and  to  the  lymphatic  glands 
of  the  neck  ;  sometimes  it  is  replaced  by  two  small  branches. 

5.  The  Occipital  artery,  smaller  than  the  anterior  branches, 
passes  backwards  beneath  the  posterior  belly  of  the  digastricus,  the 
trachelo-mastoid  and  stemo-mastoid  muscles,  to  the  occipital  groove 
in  the  mastoid  portion  of  the  temporal  bone.  It  then  ascends  between 
the  splenius  and  complexus  muscles,  and  divides  into  two  branches 
which  are  distributed  upon  the  occiput,  anastomosing  with  the  oppo- 
aite  occipital,  the  posterior  auricular,  and  temporal  artery.  The  hypo- 
glossal nerve  curves  around  this  artery  near  its  origin  from  the  ex- 
ternal carotid. 

Branches, — It  gives  oflF  only  two  branches  deserving  of  name,  the 
inferior  meningeal  and  princeps  cervicis. 

The  Inferior  meningeal  ascends  by  the  side  of  the  internal  jugular 
yein,  and  passes  through  the  foramen  lacerum  posterius,  to  be  distri- 
buted to  the  dura  mata. 

The  Arteria  princeps  cervicis  is  a  large  and  irregular  branch.  It 
descends  the  neck  between  the  complexus  and  semi-spinalis  colli,  and 
inosculates  with  the  profunda  cervicis  of  the  subclavian.  This  branch 
is  the  means  of  establishing  a  very  important  collateral  circulation 
between  the  branches  of  the  carotid  and  subclavian,  after  ligature  of 
the  common  carotid  artery. 

6.  The  Posterior  auricular  artery  arises  from  the  external 
carotid,  above  the  level  of  the  digastric  and  stylo-^yoid  inusdes,  and 
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ascends  beneath  the  lower  border  of  the  parotid  gland,  and  behind  the 
concha,  to  be  distributed  by  two  branches  to  the  external  ear  and  side 
of  the  head,  anastomosing  with  the  occipital  and  temporal  arteries  ; 
some  of  its  branches  pass  through  fissures  in  the  fibro-cartilage,  to  be 
distributed  to  the  anterior  surface  of  the  pinna.  The  anterior  auricu- 
lar arteries  are  branches  of  the  temporal. 

Branches. — The  posterior  auricular  gives  off  but  one  named  branch, 
the  styto-masiotd,  which  enters  the  stylo-mastoid  foramen  to  be  distri- 
buted to  the  aquaeductus  Fallopii  and  tympanum. 

7.  The  Parotide  AN  arteries  are  four  or  five  large  branches 
which  are  given  off  from  the  external  carotid  whilst  that  vessel  is 
situated  in  the  parotid  gland.  They  are  distributed  to  the  structure 
of  the  gland,  their  terminal  branches  reaching  the  integument  and 
the  side  of  the  jB^ice. 

8.  The  Ascending  pharyngeal  artery,  the  smallest  of  the 
branches  of  the  external  carotid  arises  from  that  trunk  near  its  bi- 
furcation, and  ascends  between  the  internal  carotid  and  the  side  of 
the  pharynx  to  the  base  of  the  skull,  where  it  divides  into  two 
branches  ;  meningeal,  which  enters  the  foramen  lacerum  posterius,  to 
be  distributed  to  the  dura  mater  ;  and  pharyngecU,  It  supplies  the 
pharynx,  tonsils,  and  Eustachian  tube. 

9.  The  Transversalis  faciei  arises  from  the  external  carotid 
whilst  that  trunk  is  lodged  within  the  parotid  gland  ;  it  crosses  the 
masseter  muscle,  lying  parallel  with  and  a  little  above  Stenon^s  duct ; 
and  is  distributed  to  the  temporo-maxillary  articulation,  and  to  the 
muscles  and  integument  on  the  side  of  the  face,  inosculating  with  the 
infra-orbital  and  facial  artery.  This  artery  is  not  unfrequently  a 
branch  of  the  temporal. 

10.  The  Temporal  artery  is  one  of  the  two  terminal  branches 
of  the  external  carotid.  It  ascends  over  the  root  of  the  zygoma  ;  and, 
at  about  an  inch  and  a  half  above  the  zygomatic  arch,  divides  into  an 
anterior  and  a  posterior  temporal  branch.  The  anterior  temporal  is 
distributed  over  the  front  of  the  temple  and  arch  of  the  skull,  and  ana- 
stomoses with  the  opposite  anterior  temporal,  and  with  the  suprarorbi- 
tal  and  frontal  artery.  The  posterior  temporal  curves  upwards  and 
backwards,  and  inosculates  with  its  fellow  of  the  opposite  side,  with 
the  posterior  auricular  and  occipital  artery. 

The  trunk  of  the  temporal  artery  is  covered  in  by  the  parotid  gland 
and  by  the  attrahens  aurem  muscle,  and  rests  upon  the  temporal  &scia. 

Branches, — Orbitar, 

Anterior  auricular. 
Middle  temporal. 

The  Orbiiar  artery  is  a  small  branch,  not  always  present,  which 
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passes  forwards  immediately  above  the  zygoma,  between  the  two 
layers  of  the  temporal  fiucia,  and  inosculates  beneath  the  orbicularis 
piJpebrarum  with  the  palpebral  arteries. 

The  Anterior  auricular  arieries  are  distributed  to  the  anterior  por- 
tion of  the  pinna. 

The  Middle  temporal  hranch  passes  through  an  opening  in  the  tem- 
poral fascia  immediately  aboye  the  zygoma,  and  supplies  the  temporal 
muscle  inosculating  with  the  deep  temporal  arteries. 

11.  The  Internal  maxillary  artery,  the  other  terminal 
branch  of  the  external  carotid,  has  next  to  be  examined. 

Dissection, — The  Internal  maxillary  artery  passes  inwards  behind 
the  neck  of  the  lower  jaw  to  the  deep  structures  in  the  fisice  ;  we  re- 
quire, therefore,  to  remove  several  parts  for  the  purpose  of  seeing  it 
completely.  To  obtain  a  good  view  of  the  vessel,  the  zygoma  should 
be  sawn  across  in  front  of  the  external  ear,  and  the  malar  bone 
near  the  orbit.  Turn  down  the  zygomatic  arch  with  the  masseter 
muscle.  In  doing  this  a  small  artery  and  nerve  will  be  seen  crossing 
the  sigmoid  notch  of  the  lower  jaw,  and  entering  the  masseter  muscle 
(the  masseteric).  Cut  away  the  tendon  of  the  temporal  muscle  from 
its  insertion  into  the  coronoid  process  and  turn  it  upwards  towards  its 
origin ;  some  vessels  will  be  seen  entering  its  under  surface ;  these  are 
the  deep  temporal.  Then  saw  the  ramus  of  the  jaw  across  its  middle, 
and  dislocate  it  from  its  articulation  with  the  temporal  bone.  Be 
careful  in  doing  this  to  carry  the  blade  of  the  knife  close  to  the  bone, 
lest  any  branches  of  nerves  should  be  injured.  Next  raise  this  por- 
tion of  bone,  and  with  it  the  external  pterygoid  muscle.  The  artery, 
together  with  the  deep  branches  of  the  inferior  maxillary  nerve,  will 
be  seen  lying  upon  the  pterygoid  muscles.  These  are  to  be  carefully 
freed  from  fsX  and  areolar  tissue,  and  then  examined. 

This  artery  (fig.  IIT^  No.  12)  commences  in  the  substance  of  the 
parotid  gland!,  opposite  the  meatus  auditorius  extemus ;  it  passes  in  the 
first  instance  horizontally  forwards  behind  the  neck  of  the  lower  jaw ; 
next,  curves  around  the  lower  border  of  the  external  pterygoid  muscle 
near  its  origin,  and  ascends  obliquely  forwards  upon  the  outer  side  of 
that  muscle ;  it  then  passes  between  the  two  heads  of  the  external 
pterygoid  and  enters  the  pterygo-maxillary  fossa.  Occasionally  it 
passes  between  the  two  pterygoid  muscles,  without  appearing  on  the 
outer  sur&ce  of  the  external  pterygoid.  In  consideration  of  its  course 
this  artery  may  be  divided  into  three  portions :  maxillary,  pterygoid, 
and  spheno-maxiUary. 

Relatione, — The  maxillary  portion  is  situated  between  the  ramus  of 
the  jaw  and  the  internal  lateral  ligament,  lying  parallel  with  the  auri- 
cular nerve;  the  pterygoid  portion  between  the  external  pterygoid 
muscle,  and  the  masseter  and  temporal  muscle.  The  pterygo-maxillary 
portion  lies  between  the  two  heads  of  the  external  pterygoid  muscle, 
and  in  the  spheno-maxillary  fossa  is  in  relation  with  Mockers  gan- 
glion. 
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Branches, 

Maxillary  Portion.  Pterygoid  Portion, 

Tympanic,  Deep  temporal  branches. 

Inferior  dental,  External  pterygoid, 

Arteria  meningea  media,  Internal  pterygoid, 

Arteria  meningea  parva.  Masseteric, 

Buccal. 

Pterygo-maxiHary  Portion, 

Superior  dental, 
Infra-orbital, 
Pterygo  -palatine, 
Spheno-j»latine, 
Posterior  palatine. 
Vidian. 

The  Tympanic  branch  is  small  and  not  likely  to  be  seen  in  an  ordi- 
nary dissection ;  it  is  distributed  to  the  temporo-maxillary  articulation 
and  meatus,  and  passes  into  the  tympanum  through  the  fissura  OlasserL 

The  Inferior  dental  descends  to  the  dental  foramen,  and  enters  the 
canal  of  the  lower  jaw  in  company  with  the  dental  nerve.  Opposite 
the  bicuspid  teeth  it  divides  into  two  branches,  one  of  which  is  conti- 
nued onwards  within  the  bone  as  &r  as  the  symphysis,  to  supply  the 
incisor  teeth,  while  the  other  escapes  with  the  nerve  at  the  mental  fo- 
ramen, and  anastomoses  with  the  inferior  labial  and  submental  branch 
of  the  facial.  It  supplies  the  teeth  of  the  lower  jaw,  sending  small 
branches  along  the  canals  in  their  roots. 

The  Arteria  meningea  media  ascends  behind  the  temporo-maxillary 
articulation  to  the  foramen  spinosum  in  the  spinous  process  of  the 
sphenoid  bone,  and,  entering  die  cranium,  divides  into  an  anterior  and 
a  posterior  branch.  The  anterior  branch  crosses  the  great  ala  of  the 
sphenoid  to  the  groove  or  canal  in  the  anterior  inferior  angle  of  the 
parietal  bone,  and  divides  into  branches,  which  ramify  upon  the  extern 
nal  surface  of  the  dura  mater,  and  anastomose  with  corresponding 
branches  from  the  opposite  side.  The  posterior  branch  crosses  the  squa- 
mous portion  of  the  temporal  bone,  to  the  posterior  part  of  the  dura 
mater  and  cranium.  The  branches  of  the  arteria  meningea  media  are 
distributed  chiefly  to  the  bones  of  the  skull ;  in  the  middle  fossa  it 
sends  a  small  branch  tlirough  the  hiatus  Fallopii  to  the  facial  nerve. 

The  Meningea  parva  is  a  small  branch  which  ascends  to  the  foramen 
ovale,  and  passes  into  the  skull  to  be  distributed  to  the  Casserian  gan- 
glion and  dura  mater.  It  gives  off  a  twig  to  the  nasal  fossae  and  soft 
palate. 

The  Muaadar  branches  are  distributed,  as  their  names  imply,  to  the 
iive  muscles  of  the  maxillary  region ;  the  tetnporal  branches  (tempo- 
rales  profundae)  are  two  in  number. 

The  Superior  dental  artery  is  given  off  firom  the  internal  maxillar}*. 
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just  as  that  vessel  is  about  to  make  its  turn  into  the  spheno-mazillary 
fossa.  It  descends  upon  the  tuberosity  of  the  superior  maxillary  bone, 
and  sends  its  branches  through  several  small  foramina  to  supply  the 
posterior  teeth  of  the  upper  jaw,  and  the  antrum.  The  terminal 
branches  are  continued  forwards  upon  the  alveolar  process,  to  be  dis- 
tributed to  the  gums  and  to  the  sockets  of  the  teeth. 

The  In/fu-orintal  would  appear,  from  its  size,  to  be  the  proper  con- 
tinuation of  the  artery.  It  runs  along  the  infra-orbital  canal  with  the 
superior  maxillary  nerve,  sending  branches  into  the  orbit  and  down- 
wards through  csmals  in  the  bone,  to  supply  the  mucous  lining  of  the 
antrum  and  the  teeth  of  the  upper  jaw,  and  escapes  from  the  infra- 
orbital foramen.  The  branch  which  supplies  the  incisor  teeth  is  the 
anterior  denkd  artery ;  on  the  &ce  the  infraorbital  inosculates  with  the 
£ftcial  and  transverse  &cial  arteries. 

The  Plerygo-palattne  is  a  small  branch  which  passes  through  the 
pterygo-palatine  canal,  and  supplies  the  upper  part  of  the  pharynx  and 
Eustachian  tube. 

The  Spheno-palatme,  or  nasal,  enters  the  superior  meatus  of  the  nose 
through  the  spheno-palatine  foramen  in  company  with  the  nasal 
branches  of  MeckePs  ganglion,  and  divides  into  two  branches ;  one  of 
which  is  distributed  in  the  mucous  membrane  of  the  septum,  while 
the  other  supplies  the  mucous  membrane  of  the  lateral  wall  of  the 
nares,  together  with  the  sphenoid  and  ethmoid  cells. 

The  Posterior  palatine  artery  descends  along  the  posterior  palatine 
canal,  in  company  with  the  posterior  palatine  branches  of  MeckePs 
ganglion,  to  the  posterior  palatine  foramen ;  it  then  curves  forwards 
lying  in  a  groove  upon  the  bone,  and  is  distributed  to  the  palate. 
While  in  the  posterior  palatine  canal  it  sends  a  branch  backwards, 
through  the  small  posterior  palatine  foramen  to  supply  the  soft  palate, 
and  anteriorly  it  distributes  a  branch  to  the  anterior  palatine  canal, 
which  reaches  the  nares  and  inosculates  with  the  branches  of  the 
spheno-palatine  artery. 

The  Vidian  branch  passes  backwards  along  the  pterygoid  canal,  and 
is  distributed  to  the  sheath  ef  the  Vidian  nerve,  and  to  the  Eustachian 
tube. 

INTERNAL   CAROTID   ARTERY. 

The  internal  carotid  artery  curves  slightly  outwards  from  the  bifrir- 
cation  of  the  common  carotid,  and  then  ascends  nearly  perpendicularly 
through  the  maxillo-pharyngeal  space*  to  the  carotid  foramen  in  the 
petrous  bone.  It  next  passes  inwards^  along  the  carotid  canal,  for- 
wards by  the  side  of  the  sella  turcica,  and  upwards  by  the  anterior 
dinoid  process,  where  it  pierces  the  dura  mater  and  divides  into  three 
terminal  branches.  The  course  of  this  artery  is  remarkable  for  the 
number  of  angular  curves  which  it  forms ;  one  or  two  of  these  flexures 

*  For  the  boundaries  of  this  space  see  page  180. 
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are  sometimes  seen  in  the  cervical  portion  of  the  vessel  near  the  base 
of  the  skull ;  and  by  the  side  of  the  sella  turcica  it  resembles  the  italic 
letter  s,  placed  horizontally. 

RelcUions, — In  consideration  of  its  connections,  the  artery  is  divi- 
sible into  a  cervical,  petrous,  cavernous,  and  cerebral  portion.  The 
Cervical  portion  is  in  relation  posteriorly  with  the  rectus  anticus 
major,  sympathetic  nerve,  pharyngeal  and  laryngeal  nerves  which 
cross  behind  it,  and  near  the  carotid  foramen  with  the  glosso-pharyn- 
geal,  pneumogastric  and  lingual  nerves,  and  partially  with  the  internal 
jugujar  vein.  IntemaUy  it  is  in  relation  with  the  side  of  the  pharynx, 
the  tonsil,  and  the  ascending  pharyngeal  artery.  Externally  with  the 
internal  jugular  vein,  glosso-pharyngeal,  pneumogastric,  and  hypoglossal 
nerves;  and  m  front  with  the  stylo-glossus,  and  stylo-pharyngeus 
muscle,  glosso-pharyngeal  nerve,  and  parotid  gland. 

Plan  of  the  relations  of  the  cervical  portion  of  the  internal  carotid 
artery. 

In  Front. 

Parotid  gland, 
Stylo-glossus  muscle, 
Stylo-pharyngeus  muscle, 
Glosso-pharyngeal  nerve. 


Internally. 

Pharynx, 
Tonsil, 

Ascending  pharyn- 
geal artery. 


Internal 
Carotid  Artery. 


Externally. 

Jugular  vein, 
Glosso-pharyngeal, 
Pneumogastric, 
Hypoglossal  nerve. 


Behind. 

Superior  cervical  ganglion, 
Pneumogastric  nerve, 
Glosso-pnaryngesJ, 
Pharyngeal  nerve, 
Superior  laryngeal  nerve. 
Sympathetic  nerve, 
Rectus  anticus  msgor. 


The  Petrous  portion  is  separated  from  the  bony  wall  of  the  carotid 
canal  by  a  lining  of  dura  mater ;  it  is  in  relation  with  the  carotid 
plexus,  and  is  covered  in  by  the  Casserian  ganglion. 

The  Cavernous  portion  is  situated  in  the  inner  wall  of  the  cavernous 
sinus,  and  is  in  relation  by  its  outer  side  with  the  lining  membrane  of 
the  sinus,  the  sixth  nerve,  and  the  ascending  branches  of  the  carotid 
plexus.  The  third,  fourth,  and  ophthalmic  nerves  are  placed  in  the 
outer  wall  of  the  cavernous  sinus,  and  are  separated  £rom  the  artery 
by  the  lining  membrane  of  the  sinus. 

The  Cerebral  portion  of  the  artery  is  enclosed  in  a  sheath  of  the 
arachnoid,  and  is  in  relation  with  the  optic  nerve.  At  its  point  of 
division  it  is  situated  in  the  fissure  of  Sylvius. 
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Bratu^es. — ^The  cerrical  portion  of  the  internal  carotid  giyes  off  no 
branches :  from  the  other  portions  are  derived  the  following : — 

Tympanic, 
Anterior  meningeal, 
Ophthalmic, 
Anterior  cerebral. 
Middle  cerebral. 
Posterior  communicating, 
Choroidean. 

The  Tk/mpanio  is  a  small  branch  which  enters  the  tympanum  through 
a  minute  foramen  in  the  carotid  canaL 

The  Anterior  menir^eal  is  distributed  to  the  dura  mater  and  Cas- 
serian  ganglion. 

The  OphOudmic  artery  arises  from  the  cerebral  portion  of  the  inter- 
nal carotid,  and  enters  the  orbit  through  the  foramen  opticum,  imme- 
diately to  the  outer  side  of  the  optic  nerve.  It  then  crosses  the  optic 
nerve  to  the  inner  wall  of  the  orbit,  and  runs  along  the  lower  border 
of  the  superior  oblique  muscle,  to  the  inner  angle  of  the  eye,  where  it 
divides  into  two  terminal  branches,  the  frontal  and  nasal. 

Branches. — The  branches  of  the  ophthalmic  artery  may  be  arranged 
into  two  groups:  first,  those  distributed  to  the  orbit  and  surrounding 
parts ;  and  secondly,,  those  which  supply  the  muscles  and  globe  of  the 
eye.    They  are — 

Firit  Group*  Second  Group, 

Lachrymal,  Muscular, 

Supra-orbital,  Anterior  ciliary, 

Posterior  ethmoidal.  Ciliary  short  and  long. 

Anterior  ethmoidal.  Centralis  retinae. 

Palpebral, 

Frontal, 

Nasal. 

The  Lachrymal  is  the  first  branch  of  the  ophthalmic  artery,  and  is 
usually  given  off  immediately  before  that  artery  enters  the  optic  fora- 
men. It  follows  the  course  of  the  lachrymal  nerve,  along  the  upper 
border  of  the  external  rectus  muscle,  and  is  distributed  to  the  lachrymal 
gland.  The  small  branches  which  escape  from  the  gland  supply  the 
conjunctiva  and  upper  eyelid.  The  lachrymal  artery  gives  off  a  malar 
brcmck  which  passes  through  the  malar  bone  into  the  temporal  fossa 
and  inosculates  with  the  deep  temporal  arteries,  while^some  of  its 
branches  become  subcutaneous  on  the  cheek  and  anastomose  with  the 
transverse  &ciaL 

The  Suprarorbital  artery  follows  the  course  of  the  frontal  nerve, 
resting  on  the  levator  palpebrae  muscle ;  it  passes  through  the  supra- 
orbital foramen  and  divides  into  a  superficial  and  deep  branch,  which 
are  distributed  to  the  muscles  and  integument  of  the  forehead  and  to 
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tke  perknninL    At  tfe  HpB-«rtital  frnan  it  xnds  a  knack  in- 
wavds  t0  the  £pbe. 

The  E&moidml  arteiies.  pcaterior  and  mdtriar^  paas  throng^  ^ 
ctkaoidal  ibnBiiia,  and  axe  diambsfied  to  tkeMx  cerebri  and  to  die 
ethfwdal  celk  aod  mmI  *n —      The  latter  ^i*i«ii|«»ni^  the  nanl 


The  PiifAni  arteries,  mptrior  and  v^erior^  axe  gJTen  off  from  die 
opktkdMK,  near  the  inner  angle  of  the  orbtt ;  ther  endrde  the  eje- 
fids  lofMii^  a  soperior  and  an  inferior  aich  near  the  borders  of  the 
li^  between  the  orfaicnlans  palpebramm  and  tarsal  cartihige.  At  the 
aster  angle  of  the  ejdids  the  foperiar  palpebxal  inosculates  with  the 
sfbitar  biandi  of  the  temporal  artery.  The  infioior  palpebral  axteiy 
■ads  a  biandi  to  the  naaal  doct. 

The  Fnmtal  artery,  one  of  the  tmninal  branches  of  the  t^thahnie, 
CJDU'gu  from  the  orbit  at  iu  inner  angle,  and  ascends  along  the  mid- 
dle of  the  Ibrefaead.     It  is  distributed  to  the  integument^  masdes,  and 


The  Aon/  artery,  the  other  twminal  bxanch  of  the  ophthalmic, 
pastes  out  of  the  orbit  aboTe  the  tendo  ocoli,  and  dirides  into  two 
biandies;  one  of  which  inoecnlates  with  the  angular  artery,  while  the 
other,  the  dorulis  aon,  runs  adong  the  ridge  of  the  noee  toad,  is  distzi- 
boted  to  the  entire  sur^Ke  of  that  organ.  The  nasal  artery  aends  s 
■nan  biandi  to  the  lachrymal  sac 

The  Mugealar  bnaiekes,  usually  two  in  numbo;  tuferior  and  c»- 
ferior,  va^j  the  musdes  of  the  orbit ;  and  upon  the  anterior  aspect 
of  the  g^be  of  the  eye  gire  off  the  amttrior  aliary  arteries,  which 
pierce  the  sclerotic  near  its  margin  of  connection  with  the  cornea,  and 
are  distributed  to  the  iris.  It  is  the  congestion  of  these  resaels  that 
gires  rise  to  the  rascular  zone  around  the  cornea  in  iritis. 

The  Ciliary  arteries  are  diyisible  into  three  groups,  short,  long,  and 
anterior. 

The  Short  ciliary  are  rery  numerous;  they  pierce  the  sderotic 
around  the  entrance  of  the  optic  nerve,  and  supply  the  choroid  coat 
and  ciliary  processes.  The  lomg  dlkiry,  two  in  number,  pierce  the 
sclerotic  on  opposite  sides  of  the  globe  of  the  eye,  and  pass  forwards 
between  it  and  the  choroid  to  the  iris.  They  form  an  arterial  drde 
around  the  circumfermce  of  the  iris  by  inosculating  with  each  other, 
and  from  this  circle  branches  are  given  off  which  ramify  in  the  sub- 
stance of  the  iris,  and  form  a  second  circle  around  the  pupiL  The  an- 
terior ciliary  are  brandies  of  the  muscular  arteries ;  they  terminate  in 
the  great  arterial  circle  of  the  iris. 

The  CentraUt  retitut  artery  pierces  the  optic  nerve  obliquely,  and 
passes  forwards  in  the  centre  of  its  cylinder  to  the  retina,  where  it  di- 
vides into  branches,  which  ramify  in  the  inner  layer  of  that  membrane. 
It  supplies  the  retina,  hyaloid  membrane,  and  zonula  ciliaris ;  and,  by 
means  of  a  branch  sent  forwards  through  the  centre  of  the  vitreous 
humour  in  a  tubular  sheath  of  the  hyaloid  membrane,  the  capsule  of 
the  lens. 
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The  AtUerior  cerebral  artery  passes  forwards  in  the  great  longitadioal 
fissure  between  the  two  hemispheres  of  the  brain ;  then  curves  back- 
wards  along  the  corpus  callosnm  to  its  posterior  extremity.  It  gives 
branches  to  the  ol&ctory  and  optic  nerves,  to  the  under  surface  of  the 
anterior  lobes,  the  third  ventricle,  the  corpus  callosum,  and  the  inner 
sorfiice  of  the  hemispheres.  The  two  anterior  cerebral  arteries  are 
connected  soon  after  their  origin  by  a  short  anastomosing  trunk,  the 
anterior  communicating. 

The  Middle  cerebral  artery^  larger  than  the  preceding,  passes  out- 
wards along  the  fissure  of  Sylvius,  and  divides  into  three  principal 
branches,  which  supply  the  anterior  and  middle  lobes,  and  the  island 
of  Reil.  Near  its  origin  it  gives  off  the  numerous  small  branches 
which  enter  the  substantia  perforata,  to  be  distributed  to  the  corpus 
striatum. 

The  Posterior  Communicating  artery,  very  variable  in  size,  some- 
times double,  and  sometimes  altogether  absent,  passes  backwards  and 
inosculates  with  the  posterior  cerebral,  a  branch  of  the  basilar  artery. 
Occasionally  it  is  so  large  as  to  take  the  place  of  the  posterior  cerebral 
artery. 

The  Choroidean  is  a  small  branch  which  is  given  off  from  the  in- 
ternal carotid,  near  the  origin  of  the  posterior  communicating  artery, 
and  passes  beneath  the  edge  of  the  middle  lobe  of  the  brain  to  enter 
the  descending  comu  of  the  lateral  ventricle.  It  is  distributed  to  the 
choroid  plexus,  and  to  the  walls  of  the  middle  comu. 


SUBCLAVIAN    ARTBRV. 

The  Subdavian  artery^  on  the  right  side,  arises  firom  the  arteria  in- 
nominata,  opposite  the  stemo-clavicular  articulation,  and  on  the  left, 
firom  the  arch  of  the  aorta.  The  right  is  consequently  shorter  than 
the  left,  and  is  situated  nearer  to  the  anterioi:  wall  of  the  chest ;  it  is 
also  somewhat  greater  in  diameter,  from  being  a  branch  of  a  branch, 
in  place  of  a  division  fi*om  the  main  trunk. 

The  course  of  the  subclavian  artery  is  divisible,  for  the  sake  of 
precision  and  surgical  observation,  into  three  portions.  The  first 
portions  of  the  right  and  left  arteries  differ  in  their  course  and  relations 
in  correspondence  with  their  dissimilarity  of  origin.  The  other  two 
portions  are  precisely  alike  on  both  sides. 

The  first  portion,  on  the  right  side,  ascends  obliquely  outwards  to 
the  inner  border  of  the  scalenus  anticus.  On  the  left  side  it  ascends 
perpendicularly  to  the  inner  border  of  that  muscle.  The  second  portion 
curves  outwaMs  behind  the  scalenus  anticus ;  and  the  iMrd  portion 
passes  downwards  and  outwards  beneath  the  clavicle,  to  the  lower 
border  of  the  first  rib,  where  it  becomes  the  axillary  artery. 

RelaUons* — The  first  portion,  on  the  right  side,  is  in  relation  in/ront 
with  the  internal  jugular  and  subclavian  vein  at  their  point  of 
junction,  and  is  crossed  by  the  pneumogastric  nerve,  cardiac  nerves, 
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and  phrenic  nerve.  Behind  and  beneath  it  is  inTested  by  the  plenia, 
is  crossed  by  the  right  recurrent  laryngeal  nerve  and  vertebral  vein, 
and  is  in  relation  with  the  transverse  process  of  the  seventh  cervical 
vertebra.  The^r«*  portion  on  the  left  side  is  in  relation  in  front  with 
the  pleura,  the  vena  innominata,  the  pneumogastric  and  phi^nic  nerves 
(which  lie  parallel  to  it),  and  the  left  carotid  artery.  To  its  inner 
side  is  the  oesophagus ;  to  its  outer  side  the  pleura ;  and  behind,  the 
thoracic  duct,  longus  colli,  and  vertebral  column. 

Plan  of  the  relations  of  ike  first  portion  of  the  Righi  Subclavian  Artery. 

In  Front* 

Internal  jugular  vein, 
Subclavian  vein, 
Pneumogastric  nerve. 
Cardiac  nerves. 
Phrenic  nerve. 


Right  Subclavian  Artery. 


Behind  and  Beneath, 

Pleura, 

Recurrent  laryngeal  nerve. 

Vertebral  vein. 

Transverse  process  of  7th  cervical  vertebra. 

Plan  of  the  relations  of  the  first  portion  of  the  Left  Subclavian 

Artery. 

In  Front. 

Pleura, 

Vena  innominata, 
Pneumogastric  nerve. 
Phrenic  nerve, 
Left  carotid  artery. 


Inner  Side. 
(Esophagus 


Left  subclavian  artery. 


Behind. 

Thoracic  duct, 
Longus  colli, 
Vertebral  column. 


Outer  Side. 
Pleura. 


The  Second  portion  is  situated  between  the  two  scaleni,  and  is  sup- 
ported by  the  margin  of  the  Brst  rib.  The  scalenus  anticus  separates 
it  from  the  subclavian  vein  and  phrenic  nerve.  Behind  it  is  in  relar 
tion  vfith.  the  brachial  plexus. 

The  Third  portion  is  in  relation,  in  front  with  the  subclavian  vein 


and  inbclBTinB  mmde ;  Miwj  with  the  brHchiol  pleiiu  and  acaleDiu 
poaticiu  i  bAan  with  die  first  rib ;  and  atone  with  the  rapia-K^io- 
lar  arteiy  and  platjuoB. 

Plan  of  the  rtZoAbu  of  the  ilard  jwrtum  of  the  Sobdavian  Artery. 


•  The  bniochH  ot  the  naht  >iibcla>iio  urterj,  1 ,  The  iirtsm  innominiil*. 
Sr  Hie  rif^ht  cmrDdd.  a.  1^  fini  {jonioD  of  liie  BubclAviis  uterr,  4.  The 
HcoDd  pnrtioii,  I.  The  Ihiid  ponton.  A.  The  vtrtibnl  utay.  7.  The  In. 
ttrior  tbfroid.  8.  The  tWmd  >ii>.  V-  The  niperfldalii  cervidi.  10.  The 
n^indi  cerridi.  11.  The  poeterioT  KCHpnlu  or  truurerBalli  colH.  li. 
The  ■upn-eapulu.     li^  The  intfirqftl  muomiirj  Hier7.     U.  7^  Buperior 
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rib.  The  profunda  cervicis  and  superior  intercostal  frequently  en- 
croach upon  the  second  portion,  and  not  unfrequently  a  branch  or 
branches  may  be  found  proceeding  from  the  third  portion. 

The  primary  branches  are  five  in  number,  the  first  three  being 
ascending,  and  the  remaining  two  descending ;  they  are  the— 

Vertebral, 

{Inferior  thyroid, 
Supra-scapular, 
Postenor  scapular, 
Superficialis  cervicis. 
Profunda  cervicis, 
Superior  intercostal, 
Internal  mammary. 

The  y  BRTEBRAL  ARTERY  is  the  first  and  the  largest  of  the  branches 
of  the  subcla>4an  artery ;  it  ascends  through  the  foramina  in  the 
transverse  processes  of  all  the  cervical  vertebrae,  excepting  the  last ; 
then  winds  backwards  around  the  articulating  process  of  the  atlas ; 
and,  piercing  the  dura  mater,  enters  the  skull  through  the  foramen 
magnum.  The  two  arteries  unite  at  the  lower  border  of  the  pons 
Varolii,  to  form  the  basilar  artery.  In  the  foramina  of  the  transverse 
processes  of  the  vertebrae  the  artery  lies  in  front  of  the  cervical  nerves. 

Dr.  John  Davy*  has  observed  that,  when  the  vertebral  arteries 
differ  in  size,  the  left  is  generally  the  larger:  thus  in  ninety-eight 
cases  he  found  the  left  vertebral  the  larger  twenty-six  times,  and  the 
right  only  eight  In  the  same  number  of  cases  he  found  a  small  baud 
stretching  across  the  cylinder  of  the  basilar  artery,  near  the  junction 
of  the  two  vertebral  arteries,  seventeen  times,  and  in  a  few  instances  a 
small  conmiunicating  trunk  between  the  two  vertebral  arteries  previ- 
ously to  their  union.  I  have  several  times  seen  this  communicating 
branch,  and  have  a  preparation  now  before  me  in  which  it  is  ex- 
hibited. 

The  Basilar  artbrt,  bo  named  from  its  position  at  the  base  of 
the  brain,  runs  forwards  to  the  anterior  border  of  the  pons  Varolii, 
where  it  divides  into  four  ultimate  branches,  two  to  either  side. 

Brandies. — The  branches  of  the  vertebral  and  basilar  arteries  are 
the  following: — 

Lateral  spinal. 
Posterior  meningeal, 
Vert^aJ^    {  Anterior  spinal. 
Posterior  spinal. 
Inferior  cerebellar, 

r  Transverse, 
Basilar^    \  Superior  cerebellar, 
\  Posterior  cerebral. 

*  Edinburgh  Medical  and  Surgical  Journal,  1839. 
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The  Lateral  tpinal  branches  enter  the  invertebral  foramina,  and 
are  distributed  to  the  spinal  cord  and  to  its  membranes.  Where  the 
yertebral  artery  curves  around  the  articular  process  of  the  atlas,  it 
gives  off  several  muscular  branches. 

The  Pwterior  meningeal  are  one  or  two  small  branches  which  enter 
the  cranium  through  the  foramen  magnum,  to  be  distributed  to  the 
dura  mater  of  the  cerebellar  fossae,  and  to  the  falx  cerebelli.  One 
branch,  described  by  Soemmering,  passes  into  the  cranium  along  the 
first  cervical  nerve. 

The  Anterior  spinal  is  a  small  branch  which  unites  with  its  fellow  of 
the  opposite  side,  on  the  front  of  the  medulla  oblongata.  The  artery 
formed  by  the  union  of  these  two  vessels  descends  along  the  anterior 
aspect  of  the  spinal  cord,  to  which  it  distributes  branches. 

The  Posterior  spinal  winds  around  the  medulla  oblongata  to  the  pos- 
terior aspect  of  the  cord,  and  descends  on  either  side,  communicating 
very  freely  with  the  spinal  branches  of  the  intercostal  and  lumbar 
arteries.  Near  its  conunencement  it  sends  a  branch  upwards  to  the 
fourth  ventricle. 

The  Inferior  cerebellar  arteries  wind  around  the  upper  part  of  the 
medulla  oblongata  to  the  under  surface  of  the  cerebellum,  to  which 
they  are  distributed.  They  pass  between  the  filaments  of  origin  of 
the  hypoglossal  nerve  in  their  course,  and  anastomose  with  the  supe- 
rior cerebellar  arteries. 

The  Transverse  branches  of  the  basilar  artery  supply  the  pons 
Varolii,  and  adjacent  parts  of  the  brain.  One  of  these  branches, 
larger  than  the  rest,  passes  along  the  cms  cerebelli  to  be  distributed 
to  the  anterior  border  of  the  cerebellum.  This  may  be  called  the 
middle  cerebellar  artery. 

The  Superior  cerebellar  arteries,  two  of  the  terminal  branches  of  the 
basilar,  wind  around  the  cms  cerebri  on  each  side  in  relation  with  the 
fourth  nerve,  and  are  distributed  to  the  upper  surface  of  the  cerebellum 
inosculating  with  the  inferior  cerebellar.  This  artery  gives  off  a  small 
branch  which  accompanies  the  seventh  pair  of  nerves  into  the  meatus 
auditorius  intemus. 

The  Posterior  cerebral  arteries,  the  other  two  terminal  branches  of 
the  basilar,  wind  around  the  cms  cerebri  at  each  side,  and  are  dis- 
tributed to  the  posterior  lobes  of  the  cerebmm.  They  are  separated 
from  the  superior  cerebellar  artery,  near  their  origin,  by  the  third  pair 
of  nerves,  and  are  in  close  relation  with  the  fourth  pair  in  their  course 
around  the  crara  cerebri.  Anteriorly,  near  their  origin,  they  give  oflf 
a  tuft  of  small  vessels  which  enter  the  locus  perforatus,  and  they  re- 
ceive the  posterior  communicating  arteries  from  the  internal  carotid. 
They  also  send  a  branch  to  the  velum  interpositum  and  plexus  cho- 
roides. 

The  communications  established  between  the  anterior  cerebral 
arteries  in  front,  and  the  internal  carotids  and  posterior  cerebral 
arteries  behind,  by  the  communicating  arteries,  constitute  the  circle 
of  Willis.    This  remarkable  communication  at  the  base  of  the  brain  is 


SIS 


CnCLB  OP   WILU&. 


bf  the  antaior  cmnmiicatiiif 

in  front,  and  by  the 
behind. 


tad 


Fig,  IIJ.* 


The  Thyroid  axis  is  a  short  tnrnk  which  divides  ahnost  immedi- 


*  Hie  drele  of  Willis.  Hie  arteries  ham  references  only  on  one  side,  oo 
acooont  of  thdr  symmetrieal  distribution.  1.  Hie  vertebral  arteries.  2.  The 
two  anterior  spinal  Inranches  uniting  to  form  a  single  vesseL  3.  One  of  the 
posterior  spinal  arteries.  4.  Hie  posterior  meningeal.  5.  Hie  inferior  eere- 
beDar.  0.  Hie  basilar  artery  giving  off  its  transverse  branches  to  dUier  ride. 
7.  The  superior  cerebellar  artoy.  8.  Hie  posterior  cerebral.  9.  Hie  jrasteriw 
commnnicating  branch  of  Uie  internal  carotid.  10.  Hie  internal  carotid  artery, 
shewing  Uie  curvatures  it  maJces  within  Uie  skulL  11.  Hie  ophthalmic  artery 
divided  across.  12.  Hie  middle  cerebral  artery.  13.  Hie  anterior  cerebna 
arteries  connected  by,  14.  Hie  anterior  commnmcating  artory. 
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ately  after  its  origin  into  four  branches,  some  of  which  are  occasionally 
branches  of  the  subclavian  artery  itself. 

The  Inferior  thyroid  artery  ascends  obliquely  in  a  serpentine 
course  behind  the  sheath  of  the  carotid  vessels,  to  the  inferior  part  of 
thyroid  gland,  to  which  it  is  distributed ;  it  sends  branches  also  to  the 
trachea,  lower  part  of  the  larynx,  and  oesophagus.  It  is  in  relation 
with  the  middle  cervical  ganglion  of  the  sympathetic,  which  lies 
in  front  of  it. 

The  Supra-scapular  artery  (transversalis  humeri)  passes  ob- 
liquely outwards  behind  the  clavicle,  and  over  the  ligament  of  the 
supra-scapular  notch,  to  the  supra-spinatus  fossa.  It  crosses  in  its 
course  the  scalenus  anticus  muscle,  phrenic  nerve,  and  subclavian 
artery,  is  distributed  to  the  muscles  on  the  dorsum  oiP  the  scapula,  and 
inosculates  with  the  posterior  scapular,  and  beneath  the  acromion  pro- 
cess with  the  dorsal  branch  of  the  subscapular  artery.  At  the  suprar 
scapular  notch  it  sends  a  large  branch  to  the  trapezius  muscle.  The 
supra-scapular  artery  is  not  unfrequently  a  branch  of  the  subclavian. 

The  Posterior  scapular  artery  (transversalis  colli)  passes 
transversely  across  the  subclavian  triangle  at  the  root  of  the  neck,  to 
the  superior  angle  of  the  scapula.  It  then  descends  along  the  posterior 
border  of  that  bone  to  its  inferior  angle,  where  it  inosculates  with  the 
subscapular  artery,  a  branch  of  the  axillary.  In  its  course  across  the 
neck  it  passes  in  front  of  the  scalenus  anticus,  and  across  the  brachial 
plexus ;  in  the  rest  of  its  course  it  is  covered  in  by  the  trapezius,  levator 
anguli  scapulae,  rhomboidous  minor,  and  rhomboideus  major  muscles. 
Sometimes  it  passes  behind  the  scalenus  anticus,  and  between  the 
nerves,  which  constitute  the  brachial  plexus.  This  artery,  which  is 
very  irregular  in  its  origin,  proceeds  more  frequently  from  the  third 
portion  of  the  subclavian  artery  than  from  the  first. 

The  posterior  scapular  gives  branches  to  the  neck,  and  opposite  the 
angle  of  the  scapuk  inosculates  with  the  profunda  cervicis.  It  sup- 
plies the  muscles  along  the  posterior  border  of  the  scapula,  and  estab- 
lishes an  important  anastomotic  communication  between  the  branches 
of  the  external  carotid,  subclavian,  and  axillary  arteries. 

The  SuPERFiciALis  cervicis  artery  (cervicalis  anterior)  is  a 
small  vessel,  which  ascends  upon  the  anterior  tubercles  of  the  trans- 
verse processes  of  the  cervical  vertebrae,  lying  in  the  groove  between 
the  scalenus  anticus  and  rectus  anticus  major.  It  is  distributed  to  the 
deep  muscles  and  glands  of  the  neck,  and  sends  branches  through  the 
intervertebral  foramina  to  supply  the  spinal  cord  and  its  membranes. 

The  Profunda  cervicis  (cervicalis  posterior)  passes  backwards 
between  the  transverse  processes  of  the  seventh  cervical  and  first  dor- 
sal vertebra,  and  then  ascends  the  back  part  of  the  neck,  between  the 
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complexus  and  semi-spinalis  colli  muscles.  It  inosculates  above  with 
the  princeps  cervicis  of  the  occipital  artery,  and  below,  by  a  descending 
branch,  with  the  posterior  scapular. 

The  Superior  intercostal  artery  descends  behind  the  pleura 
upon  the  necks  of  the  first  two  hbs,  and  inosculates  with  the  first  aortic 
intercostal.  It  gives  off  two  brandies  which  supply  the  first  two  in- 
tercostal spaces. 

The  Internal  mammary  artery  descends  by  the  side  of  the 
sternum,  resting  upon  the  costal  cartilages,  to  the  diaphragm ;  it  then 
pierces  the  anterior  fibres  of  the  diaphragm ;  and  enters  the  sheath  of 
the  rectus,  where  it  inosculates  with  the  epigastric  artery,  a  branch  of 
the  external  iliac.  In  the  upper  part  of  its  course  it  is  crossed  by  the 
phrenic  nerve,  and  lower  down  lies  between  the  triangularis  stemi  and 
the  internal  intercostal  muscles. 

The  Branches  of  the  internal  mammary  are, — 

Anterior  intercostal. 

Mammary, 

Comes  nervi  phrenici. 

Mediastinal, 

Pericardiac, 

Musculo-phrenic 

The  Anterior  intercostah  supply  the  intercostal  muscles  of  the  firont 
of  the  chest,  and  inosculate  with  the  aortic  intercostal  arteries.  Each 
of  the  first  three  anterior  intercostals  gives  off  a  large  branch  to  the 
mammary  gland,  which  anastomoses  freely  with  the  thoracic  branches 
of  the  axillary  artery ;  the  corresponding  branches  from  the  remaining 
intercostals  supply  the  integument  and  pectoralis  major  muscle.  There 
are  usually  two  anterior  intercostal  arteries  in  each  space. 

The  Comes  nervi  phrenici  is  a  long  and  slender  branch  which  accom- 
panies the  phrenic  nerve. 

The  mediastincU  and  pericardiac  branches  are  small  vessels  distri- 
buted to  the  anterior  mediastinum,  the  thymus  gland,  and  peri- 
cardium. 

The  Musculo-phrenic  artery  winds  along  the  attachment  of  the 
dif^hragm  to  the  ribs,  supplying  that  muscle  and  sending  branches  to 
the  inferior  intercostal  spaces.  **  The  mammary  arteries,"^  says  Dr. 
Harrison,  ^are  remarkable  for  the  number  of  their  inosculations,  and 
for  the  distant  parts  of  the  arterial  system  which  they  serve  to  con- 
nect. They  anastomose  with  each  other,  and  their  inosculations,  with 
the  thoracic  aorta,  encircle  the  thorax.  On  the  parietes  of  this  cavity 
their  branches  connect  the  axillary  and  subclavian  arteries ;  on  the 
diaphragm  they  form  a  link  in  the  chain  of  inosculations  between  the 
subclavian  artery  and  abdominal  aorta,  and  in  the  parietes  of  the  ab- 
domen they  form  an  anastomosis  most  remarkable  for  the  distance  be- 
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tween  those  vessels  which  it  serves  to  connect ;  namely,  the  arteries 
of  the  superior  and  inferior  extremities/^ 

Varieties  of  the  subclavian  Arteries. — Varieties  in  these  arteries  are 
rare ;  that  which  most  frequently  occurs  is  the  origin  of  the  right 
subclavian,  from  the  left  extremity  of  the  arch  of  the  aorta,  below  the 
left  subclavian  artery.  The  vessel,  in  this  case,  curves  behind  the 
oesophagus  and  right  carotid  artery,  and  sometimes  between  the  oeso- 
phagus and  trachea,  to  the  upper  border  of  the  first  rib  on  the  right 
side  of  the  chest,  where  it  assumes  its  ordinary  course.  In  a  case* 
of  subclavian  aneurism  on  the  right  side,  above  the  clavicle,  which 
happened  during  the  summer  of  1839,  Mr.  Listen  proceeded  to  per- 
form the  operation  of  tying  the  carotid  and  subclavian  arteries  at  their 
point  of  division  from  the  innominata.  Upon  reaching  the  point  where 
the  bifurcation  should  have  existed,  he  found  that  there  was  no  sub- 
clavian artery.  With  that  admirable  self-possession  which  distinguishes 
this  eminent  surgeon  in  all  cases  of  emergency,  he  continued  his  dis- 
section more  deeply,  towards  the  vertebral  column,  and  succeeded  in 
securing  the  artery.  It  was  ascertained  after  death,  that  the  arteria 
innominata  was  extremely  short,  and  that  the  subclavian  was  given  off 
within  the  chest  from  the  posterior  aspect  of  its  trunk,  and  pursued  a 
deep  course  to  the  upper  margin  of  the  6rst  rib.  In  a  preparation 
which  was  shewn  to  me  in  Heidelberg  some  years  since  by  Professor 
Tiedemann,  the  right  subclavian  artery  arose  from  the  thoracic  aorta, 
as  low  down  as  the  fourth  dorsal  vertebra,  and  ascended  from  that 
point  to  the  border  of  the  first  rib.  Varieties  in  the  branches  of  the 
subclavian  are  not  unfrequent ;  the  most  interesting  is  the  origin  of 
the  left  vertebral,  from  the  arch  of  the  aorta,  of  which  I  possess  several 
preparations. 

AXILLARY   ARTERY. 

The  axillary  artery  forms  a  gentle  curve  through  the  middle  of  the 
axillary  space  from  the  lower  border  of  the  first  rib  to  the  lower  border 
of  the  latissimus  dorsi,  where  it  becomes  the  brachial. 

Relations. — After  emerging  from  beneath  the  margin  of  the  costo- 
coracoid  membrane,  it  is  in  relation  with  the  axillary  vein,  which  lies 
at  first  to  the  inner  side,  and  then  in  front  of  the  artery.  Near  the 
middle  of  the  axilla  it  is  embraced  by  the  two  heads  of  the  median 
.  nerve,  and  is  covered  in  by  the  pectoral  muscles.  Upon  the  inner  or 
^oradc  side  it  is  in  relation,  first,  with  the  first  intercostal  muscle  ; 
it  next  rests  upon  the  first  serration  of  the  serratus  magnus ;  and  is 
then  separated  from  the  chest  by  the  brachial  plexus  of  nerves.  By 
its  outer  or  humeral  side  it  is  at  first  separated  firom  the  brachial 
plexus  by  a  triangular  cellular  interval;  it  next  rests  against  the 
tendon  of  the  subscapularis  muscle;  and  thirdly,  upon  the  coraco- 
brachialis  muscle. 

*  Thb  case  is  recorded  in  the  Lancet,  vol.  i.  1839-40,  pp.  37  and  419. 
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The  relaHottt  of  the  axillary  artery  may  be  thus  arranged: — 

In  FronL  Inner  or  Thoracic  Side,        Outer  or  Humeral  Side. 

Pectoralis  major.        First  intercostal  muscle.  Plexus  of  nerves, 

Pectoralis  minor.         First  serration  of  ser-  Tendon  of    sub- 
Pectoralis  major.            ratus  magnus,  scapularis. 

Plexus  of  nerves.  Coraco-brachialis. 

Branches. — ^The  branches  of  the  Axillary  artery  are  seven  in 
number: — 

Thoracica  acromialis, 
Superior  thoracic. 
Inferior  thoracic, 
Thoracica  axillaris. 
Subscapular, 
Circumflex  anterior. 
Circumflex  posterior. 

The  thoracica  acromialis  and  superior  thoracic  are  found  in  the  tri- 
angular space  above  the  pectoralis  minor.  The  inferior  thoracic  and 
thoracica  axillaris,  below  the  pectoralis  minor.  And  the  three  re- 
maining branches  below  the  lower  border  of  the  subscapularis. 

The  7%oracioa  acromialis  is  a  short  trunk  which  ascends  to  the  space 
above  the  pectoralis  minor  muscle,  and  divides  into  three  branches, 
thoracic^  which  is  distributed  to  the  pectoral  muscles  and  manmiary 
gland ;  acromicU^  which  passes  outwards  to  the  acromion,  and  inoscu- 
lates with  branches  of  the  supra-scapular  artery;  and  descending^ 
Mrhich  follows  the  interspace  between  the  deltoid  and  pectoralis  major 
muscles,  and  is  in  relation  with  the  cephalic  vein. 

The  Superior  thoracic  (short)  frequently  arises  by  a  common  trunk 
^th  the  preceding ;  it  runs  along  the  upper  border  of  the  pectoralis 
punor,  and  is  distributed  to  the  pectoral  muscles  and  manmiary  gland, 
Uiosci^ting  with  the  intercostal  and  mammary  arteries. 

The  In/erior  thoracic  (long  external  mammary)  descends  along  the 
^^Wer  bolder  of  the  pectoralis  minor  to  the  side  of  the  chest.  It  is 
diatributed  to  the  pectoralis  major  and  minor,  serratus  magnus,  and 
•''biaipularis  muscle,  to  the  axillary  glands  and  mammary  gland  ; 
JQoscoJatiiiff  with  the  superior  thoracic,   intercostal,  and  mammary 

Th     Tharadca  axillaris  is  a  small  branch  distributed  to  the  plexus 
ai  ^l^es  and  glands  in  the  axilla.    It  is  frequently  derived  from  one 
-  <     other  thoracic  branches. 

fS^  Subscapular  artery^  the  largest  of  the  branches  of  the  axillary, 

Th^  *^     ^^  lower  border  of  the  subscapularis  muscle,  to  the  inferior 

f0f0  *^?*§ie  scapuhi,  where  it  inosculates  with  the  posterior  scapular, 

gto  ^\   ^£  ^iie  subclavian.     It  supplies,  in  its  course,  the  muscles  on 

P'^^'^^Mt  sorfece  and  inferior  border  of  the  scapula,  and  the  side  of  the 
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chest.  At  abont  an  inch  and  a  half  from  the  axillary,  it  gives  off  a 
large  branch,  the  dorsalis  scapuUe,  which  passes  backwards  through 
the  triangular  space  bounded  by  the  teres  minor,  teres  major,  and  sca- 
pular head  of  the  triceps,  and  beneath  the  infra-spinatus  to  the  dorsum 
of  the  scapula,  where  it  is  distributed,  inosculating  with  the  supra- 
scapular and  posterior  scapular  arteries. 

The  Circun^lex  arteries  wind  around  the  neck  of  the  humerus.  The 
cmierior^  very  small,  passes  beneath  the  coraco-brachialis  and  short 
head  of  the  biceps,  and  sends  a  branch  upwards  along  the  bicipital 
groove  to  supply  the  shoulder^joint. 

The  Posterior  circumjlea;,  of  larger  size,  passes  backwards  through 
the  quadrangular  space  bounded  by  the  teres  minor  and  major,  the 
scapular  head  of  the  triceps  and  the  humerus,  and  is  distributed  to  the 
deltoid  muscle  and  joint.  Sometimes  this  artery  is  a  branch  of  the 
superior  profunda  of  the  brachial.  It  then  ascends  behind  the  tendon 
of  the  teres  major,  and  is  distributed  to  the  deltoid  without  passing 
through  the  quadrangular  space.  The  posterior  circumflex  artery 
sends  branches  to  the  shoulder-joint. 

Varieties  of  the  axillary  Artery. — The  most  frequent  peculiarity 
of  this  kind  is  the  division  of  the  vessel  into  two  trunks  of  equal  size : 
a  muscular  trunk,  which  gives  off  some  of  the  ordinary  axillary 
branches  and  supplies  the  upper  arm,  and  a  continued  trunk,  which 
represents  the  brachial  artery.  The  next  most  frequent  variety  is  the 
high  division  of  the  ulnar  which  passes  down  the  arm  by  the  side  of 
the  brachial  artery,  and  superficially  to  the  muscles  proceeding  from 
the  inner  condyle,  to  its  ordinary  distribution  in  the  hand.  In  this 
course  it  lies  immediately  beneath  the  deep  fascia  of  the  fore-arm,  and 
may  be  seen  and  felt  pulsating  beneath  the  integument.  The  high 
division  of  the  radial  from  the  axillary  is  rare.  In  one  instance,  I  saw 
the  axillary  artery  divide  into  three  branches  of  nearly  equal  size, 
which  passed  together  down  the  arm,  and  at  the  bend  of  the  elbow 
resolved  themselves  into  radial,  ulnar,  and  interosseous.  But  the 
most  interesting  variety,  both  in  a  physiological  and  surgical  sense,  is 
that  described  by  Dr.  Quain,  in  his  "  Elements  of  Anatomy."  "  I 
found  in  the  dissecting-room,  a  few  years  ago,  a  variety  not  hitherto 
noticed ;  it  was  at  first  taken  for  the  ordinary  high  division  of  the 
ulnar  artery.  The  two  vessels  descended  from  the  point  of  division  at 
the  border  of  the  axilla,  and  lay  parallel  with  one  another  in  their 
course  through  the  arm ;  but  instead  of  diverging,  as  is  usual,  at  the 
bend  of  the  elbow,  they  converged,  and  united  so  as  to  form  a  short 
trunk  which  soon  divided  again  into  the  radial  and  ulnar  arteries  in 
the  regular  way."  In  a  subject,  dissected  by  myself,  this  variety  ex- 
isted in  both  arms ;  and  I  have  seen  several  instances  of  a  similar 
kind. 
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The  Brachial  ariery  passes  down  the  inner  side  of  the  arm,  from 
the  lower  border  of  the  latissimus  dorsi  to  the  bend  of  the  elbow, 
where  it  divides  into  the  radial  and  ulnar  arteries. 

BdaHoM, — In  its  coarse  downwards,  it  rests  upon  the  coraco- 
trachialis  muscle,  internal  head  of  the  triceps,  brachialis  anticus,  and 
the  tendon  of  the  biceps.  To  its  inner  side  is  the  ulnar  nerve ;  to  the 
outer  side,  the  coraco-brachialis  and  biceps  muscles ;  in  front  it  has 
the  basilic  vein,  and  is  crossed  by  the  median  nerve.  Its  relations, 
within  its  sheath,  are  the  vense  comites. 

Plan  of  the  rekUioiu  of  the  Brachial  Artery. 

In  Front. 

Basilic  vein, 
Deep  fascia, 
Meman  nerve. 


Inner  Side. 
Ulnar  nerve. 


Brachial  Artery. 


Outer  Side. 

Coraco-brachialis, 
Biceps. 


Behind. 

Short  head  of  triceps, 
Coraco-brachialis, 
Brachialis  anticus, 
Tendon  of  Biceps. 

The  branches  of  the  brachial  artery  are,  the — 

Superior  profunda. 
Inferior  profunda, 
Anastomotica  magna, 
Muscular. 

The  Superior  profunda  arises  opposite  the  lower  border  of  the  latis- 
simus dorsi,  and  winds  around  the  humerus,  between  the  triceps  and 
the  bone,  to  the  space  between  the  brachialis  anticus  and  supinator 
longos,  where  it  inosculates  with  the  radial  recurrent  branch.  It  ac- 
companies the  musculo-spiral  nerve.  In  its  course  it  gives  off  the  pos- 
terior articular  artery,  which  descends  to  the  elbow-joint,  and  a  more 
•aperfidal  branch  which  inosculates  with  the  interosseous  articular 
artery. 

The  Itiferior  profunda  arises  from  about  the  middle  of  the  brachial 
artery,  and  descends  to  the  space  between  the  inner  condyle  and  ole- 
cranon in  company  with  the  ulnar  nerve,  where  it  inosculates  with  the 
posterior  ulnar  recurrent. 

The  Anastomotica  magna  is  given  off  nearly  at  right  angles  from  the 
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brachial,  at  about  two  inches  above  the  joint.  It  passes  directly  in- 
wards, and  divides  into  two  branches  which  inosculate  with  the  ante- 
rior and  posterior  ulnar  recurrent  arteries  and  with  the  inferior  pro- 
funda. 

The  Muscular  branches  are  distributed  to  the  muscles  in  the  course 
of  the  artery,  viz.  to  the  coraco-brachialis,  biceps,  deltoid,  brachialis 
auticus  and  triceps. 

Varieties  of  the  brachial  Artery. — The  most  frequent  peculiarity 
in  the  distribution  of  branches  from  this  artery  is  the  high  division  of 
the  radial,  which  arises  generally  from  about  the  upper  third  of  the 
brachial  artery,  and  descends  to  its  normal  position  at  the  bend  of  the 
elbow.  The  ulnar  artery  sometimes  arises  from  the  brachial  at  about 
two  inches  above  the  elbow,  and  pursues  either  a  superficial  or  deep 
course  to  the  wrist ;  and,  in  more  than  one  instance,  I  have  seen  the 
interosseous  artery  arise  from  the  brachial  a  little  above  the  bend  of 
the  elbow.  The  two  profunda  arteries  occasionally  arise  by  a  common 
trunk,  or  there  may  be  two  superior  profundse. 


RADIAL   ARTBRV. 

The  Radial  artery^  one  of  the  divisions  of  the  brachial,  appears  from 
its  direction  to  be  the  continuation  of  that  trunk.  It  runs  along  the 
radial  side  of  the  fore-arm,  from  the  bend  of  the  elbow  to  the  wrist ; 
it  there  turns  around  the  base  of  the  thumb,  beneath  its  extensor 
tendons,  and  passes  between  the  two  heads  of  the  first  dorsal  in- 
terosseous muscle,  into  the  palm  of  the  hand.  It  then  crosses  the 
metacarpal  bones  to  the  ulnar  side  of  the  hand,  forming  the  deep 
palmar  arch^  and  terminates  by  inosculating  with  the  superficial 
palmar  arch. 

In  the  upper  half  of  its  course,  the  radial  artery  is  situated  between 
the  supinator  longus  muscle,  by  which  it  is  overlapped  superiorly,  and 
the  pronator  radii  teres ;  in  the  lower  half,  between  the  tendons  of 
the  supinator  longus  and  flexor  carpi  radialis.  It  rests  in  its  course 
downwards,  upon  the  supinator  brevis,  pronator  radii  teres,  radial 
origin  of  the  flexor  sublimis,  flexor  longus  pollicis,  and  pronator  qua- 
dratus;  and  is  covered  in  by  the  integument  and  &sciae.  At  the 
wrist  it  is  situated  in  contact  with  the  dorsal  carpal  ligaments  and 
beneath  the  extensor  tendons  of  the  thumb ;  tod,  in  the  palm  of  the 
hand,  beneath  the  flexor  tendons.  It  is  accompanied  by  venae  comites 
throughout  its  course,  and  by  its  middle  third  is  in  close  relation  with 
the  radial  nerve. 

Srofonda.  14.  The  superficialis  volse.  15.  The  ukiar  artery.  l6.  Its  super- 
dal  palmar  arch  givinar  off  distal  branches  to  three  fingers  and  a  half.  17. 
llie  magna  pollicia  and  radialis  mdids  arteries.  18.  The  posterior  ulnar  recur- 
rent. 19.  The  anterior  interosseous  artery.  30.  The  posterior  interosseous,  aa 
it  is  passing  through  the  interosseous  membrane. 
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Plan  of  the  relations  of  the  Radial  Artery  in  the  Fore-arm. 

In  Front, 

Deep  fascia, 
Supinator  longus. 


Inner  Side. 

Pronator  radii  teres, 
Flexor  carpi  radialis. 


Radial  artery. 


Outer  Side, 

Supinator  longus. 
Radial  nerve  (middle 
third  of  its  course). 


Behind. 

Supinator  brevis. 
Pronator  radii  teres, 
Flexor  sublimis  diptorum. 
Flexor  longus  pollicis, 
Pronator  quadratus, 
Wrist-joint. 

The  Branches  of  the  radial  artery  may  be  arranged  into  three  groups, 
corresponding  with  the  three  regions,  the  fore-arm,  the  wrist,  and  the 
hand ;  they  are — 


Fore-arm^ 


Wrist, 


Ha/ndy 


Recurrent  radial, 
Muscular. 

Superficialis  volae, 
Carpalis  anterior, 
Cai^palis  posterior, 
Metacarpalis, 
Dorsales  pollicis. 

/  Princeps  pollicis, 
\  Radialis  indicis, 
i  Interosseae, 
V  Perforantes. 


The  RecarretA  branch  is  given  off  immediately  below  the  elbow ;  it 
ascends  in  the  space  between  the  supinator  longus  and  brachialis  anti- 
cus  to  supply  the  joint,  and  inosculates  with  the  terminal  branches  of 
the  superior  profunda.  This  vessel  gives  off  numerous  muscular 
branches. 

The  Muscular  brandies  are  distributed  to  the  muscles  on  the  radial 
side  of  the  fore-arm. 

The  Superfickdis  wics  is  given  off  from  the  radial  artery  while  at  the 
wrist.  It  passes  between  the  fibres  of  the  abductor  pollicis  muscle, 
and  inosculates  with  the  termination  of  the  ulnar  artery,  completing 
the  superficial  palmar  arch.  This  artery  is  very  variable  in  size,  being 
sometimes  as  large  as  the  continuation  of  the  radial,  and  at  other  times 
a  mere  muscular  ramusculus,  or  entirely  wanting ;  when  of  large  size 
it  supplies  the  palmar  side  of  the  thumb  and  the  radial  side  of  the 
index  finger. 
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The  Oarpal  Inancbes  are  intended  for  the  supply  of  the  wrist,  the 
anterior  carpal  in  fronts  and  the  posterior,  the  larger  of  the  two,  be- 
hind. The  oarpalis  posterior  crosses  the  carpos  transversely  to  the 
nlnar  border  of  the  hand,  where  it  inosculates  with  the  posterior  car- 
pal branch  of  the  ulnar  artery.  Superiorly  it  sends  branches  which 
inosculate  with  the  termination  of  the  anterior  interosseous  artery ; 
inferiorly,  it  gives  off  posterior  interosseous  branches^  which  anastomose 
with  the  perforating  branches  of  the  deep  palmar  arch,  and  then  run 
forward  upon  the  dorsal  interossei  muscles. 

The  Metacarpal  branch  runs  forward  on  the  second  dorsal  interos- 
seous muscle,  and  inosculates  with  the  digital  branch  of  the  superficial 
palmar  arch,  which  supplies  the  adjoining  sides  of  the  index  and  mid- 
dle fingers.  Sometimes  it  is  of  large  size,  and  the  true  continuation 
of  the  radial  artery. 

The  Donates  pollicis  are  two  small  branches  which  run  along  the 
sides  of  the  dorsal  aspect  of  the  thumb. 

The  Prinoeps  pollicis  descends  along  the  border  of  the  metacarpal 
bone,  between  the  abductor  indicis  and  adductor  pollicis  to  the  base  of 
the  first  phalanx,  where  it  divides  into  two  branches,  which  are  dis- 
tributed to  the  two  sides  of  the  palmar  aspect  of  the  thumb. 

The  Radialis  indicis  is  also  situated  between  the  abductor  indicis 
the  adductor  pollicis,  and  runs  along  the  radial  side  of  the  index  finger, 
forming  its  collateral  artery.  This  vessel  is  frequently  a  branch  of 
the  princeps  pollicis. 

Tlie  Inierossea,  three  or  four  in  number,  are  branches  of  the  deep 
palmar  arch ;  they  pass  forward  upon  the  interossei  muscles  and  in- 
osculate with  the  digital  branches  of  the  superficial  arch,  opposite  the 
heads  of  the  metacarpal  bones. 

The  Petforantes^  three  in  number,  pass  directly  backwards  between 
the  heads  of  the  dorsal  interossei  muscles,  and  inosculate  with  the 
posterior  interosseous  arteries. 

ULNAR   ARTERY. 

The  Ulnar  artery,  the  other  division  of  the  brachial  artery,  crosses 
the  arm  obliquely  to  the  commencement  of  its  middle  third ;  it  then 
runs  down  the  ulnar  side  of  the  fore-arm  to  the  wrist,  crosses  the  an- 
nular ligament,  and  forms  the  superficial  palmar  arch,  which  terminates 
by  inosculating  with  the  superficialis  volse. 

Eehiions. — In  the  upper  or  oblique  portion  of  its  course,  it  lies 
upon  the  brachialis  anticus  and  flexor  profundus  digitorum ;  and  is 
covered  in  by  the  superficial  layer  of  muscles  of  the  fore-arm  and  the 
median  nerve.  In  the  second  part  of  its  course,  it  is  placed  upon  the 
flexor  profundus  and  pronator  quadratus,  lying  between  the  flexor 
carpi  ulnaris  and  flexor  sublimis  digitorum.  While  crossing  the  annu- 
lar ligament  it  is  protected  from  injury  by  a  strong  tendinous  arch, 
thrown  over  it  from  the  pisiform  bone  ;  and  in  the  palm  it  rests  upon 
the  tendons  of  the  flexor  sublimis,  being  covered  in  by  the  pahnaris 
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breviB  muscle  and  palmar  fascia.  It  is  accompanied  in  its  conne  hj 
the  venae  comites,  and  is  in  relation  with  the  ulnar  nerve  for  the 
lower  two-thirds  of  its  extent. 

Plan  of  the  relations  of  the  Ulnar  Artery. 

In  Front, 

Deep  fascia, 

Superficial  layer  of  muscles, 

Median  nerve. 

In  the  Hand. 

Tendinous  arch  ^m  the  pisiform  bone, 

Fahnaris  brevis  muscle, 

Palmar  fascia. 


Inner  Side. 

Flexor  carpi  ulnaris. 
Ulnar  nerve  (lower 
two- thirds). 


Ulnar  Artery. 


Outer  Side, 

Flexor  sublimia  digi- 
torum. 


Behind. 

Brachialis  anticus. 

Flexor  profundus  digitorum. 

Pronator  quadratus. 

In  the  Hand. 

Annular  ligament, 
Tendons  of  the  flexor  sublimis  digitorum. 

The  Branches  of  the  ulnar  artery  may  be  arranged  like  those  of  the 
radial  into  three  groups : — 

(Anterior  ulnar  recurrent, 
Posterior  ulnar  recurrent, 
l^  ore-arm,  W  ^  J  Anterior  interosseous, 

j  \  Posterior  interosseous. 

V  Muscular. 


Wrist        J  Carpalis  anterior, 
'        (  Carpalis  posterior. 

Hand,  Digitales. 


The  Anterior  ulnar  recurrent  arises  immediately  below  the  elbow, 
and  ascends  in  front  of  the  joint  between  the  pronator  radii  teres  and 
brachialis  anticus,  where  it  inosculates  with  the  anastomotica  magna 
and  inferior  profunda.  The  two  recurrent  arteries  frequently  arise  by 
a  common  trunk. 

The  Posterior  ulnar  recurrent,  larger  than  the  preceding,  arises  im- 
mediately below  the  elbow  joint,  and  passes  backwards  beneath  the 
origins  of  the  superficial  layer  of  muscles ;  it  then  ascends  between 
the  two  heads  of  the  flexor  cai'pi  ulnaris,  and  beneath  the  ulnar  nerve, 
and  inosculates  with  the  inferior  profunda  and  anastomotica  magna. 
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The  Common  mterosaeous  artery  is  a  short  trunk  which  arises  from 
the  vtHnai,  opposite  the  bicipital  tuberosity  of  the  radius.  It  divides 
into  two  branches,  the  anterior  and  posterior  interosseous  arteries. 

The  Anterior  interosseous  passes  down  the  fore-arm  upon  the  inter- 
osseous membrane,  between  the  flexor  profundus  digitorum  and  flexor 
longus  poUicis,  and,  behind  the  pronator  quadratus  it  pierces  that 
membrane  and  descends  to  the  back  of  the  wrist,  where  it  inosculates 
with  the  posterior  carpal  branches  of  the  radial  and  ulnar.  It  is 
retained  in  connection  with  the  interosseous  membrane  by  means  of  a 
thin  aponeurotic  arch. 

The  anterior  interosseous  artery  sends  a  branch  to  the  median 
nerve,  which  it  accompanies  into  the  hand.  The  median  artery  is 
sometimes  of  large  size,  and  occasionally  takes  the  place  of  the  superfi- 
cial palmar  arch. 

The  Posterior  interosseous  artery  passes  backwards  through  an 
opening  between  the  upper  part  of  the  interosseous  membrane  and  the 
oblique  ligament,  and  is  distributed  to  the  muscles  on  the  posterior 
aspect  of  the  fore-arm.  It  gives  oflF  a  recurrent  branch^  which  returns 
upon  the  elbow  between  the  anconeus,  extensor  carpi  ulnaris  and 
supinator  brevis  muscles,  and  anastomoses  with  the  posterior  terminal 
branches  of  the  superior  profunda. 

The  Muscular  branches  supply  the  muscles  situated  along  the  ulnar 
border  of  the  fore-arm. 

The  Carpal  branches^  anterior  and  posterior,  are  distributed  to  the 
anterior  and  posterior  aspects  of  the  wrist-joint,  where  they  inosculate 
with  corresponding  branches  of  the  radial  artery. 

The  Digital  branckes  are  given  off  from  the  superficial  palmar  arch, 
and  are  four  in  number.  The  first  and  smallest  is  distributed  to  the 
ulnar  side  of  the  little  finger.  The  other  three  are  short  trunks,  which 
divide  between  the  heads  of  the  metacarpal  bones,  and  form  the  colla- 
teral branch  of  the  radial  side  of  the  little  finger,  the  collateral  branches 
of  the  ring  and  middle  fingers,  and  the  collateral  branch  of  the  ulnar 
aide  of  the  index  finger. 

The  Superficial  palmar  arch  receives  the  termination  of  the  deep 
palmar  arch  from  between  the  abductor  minimi  digiti  and  flexor  brevis 
minimi  digiti  near  their  origins,  and  terminates  by  inosculating  with 
the  superficialis  vols  upon  the  ball  of  the  thumb.  The  communication 
between  the  superficiid  and  deep  arch  is  generally  described  as  the 
communicatir^  branch  of  the  ulnar  artery. 

The  mode  of  distribution  of  the  arteries  to  the  hand  is  subject  to 
frequent  variety. 

BRANCHES  OF  THE  TBORACIC  AORTA. 

Bronchial, 

CEsophageal, 

Intercostal. 

The  Bronchial  arteries  are  four  in  number,  and  vary  both  in 
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size  and  origin.     They  are  distributed  to  the  bronchial  glands  and 
tubes,  and  send  branches  to  the  oesophagus,  pericardium,  and  left' 
auricle  of  the  heart    These  are  the  nutritious  vessels  of  the  lungpk 

The  OESOPHAGEAL  ARTERIES  are  numerous  small  branches  ;  they 
arise  from  the  anterior  part  of  the  aorta,  are  distributed  to  the  oeso- 
phagus, and  establish  a  chain  of  anastomoses  along  that  tube :  the 
superior  inosculate  with  the  bronchial  arteries,  and  with  oesophageal 
branches  of  the  inferior  thyroid  arteries  ;  and  the  inferior  with  siimlar 
branches  of  the  phrenic  and  gastric  arteries. 

The  Intercostal,  or  posterior  intercostal  arteries,  arise  from  the 
posterior  part  of  the  aorta  ;  they  are  nine  in  number  on  each  side,  the 
two  superior  spaces  being  supplied  by  the  superior  intercostal  artery, 
a  branch  of  the  subclavian.  The  right  intercostals  are  longer  than  the 
left,  on  account  of  the  position  of  the  aorta*  They  ascend  somewhat 
obliquely  from  their  origin,  and  cross  the  vertebral  column  behind  the 
thoracic  duct,  vena  azygos  major,  and  sympathetic  nerve,  to  the  inter- 
costal spaces,  the  left  passing  beneath  the  superior  intercostal  vein,  the 
vena  azygos  minor  and  sympathetic  In  the  intercostal  spaces,  or 
rather,  upon  the  external  intercostal  muscles,  each  artery  gives  off  a 
dorsal  branchy  which  passes  back  between  the  transverse  processes  of 
the  vertebrae,  lying  internally  to  the  middle  costo-transverse  ligament, 
and  divides  into  a  spinal  branch,  which  supplies  the  spinal  cord  and 
vertebrae,  and  a  muscular  branch  which  is  distributed  to  the  muscles 
and  integument  of  the  back.  The  artery  then  comes  into  relation 
with  its  vein  and  nerve,  the  former  being  above  and  the  latter  below, 
and  divides  into  two  branches  which  run  along  the  borders  of  conti- 
guous ribs  between  the  two  planes  of  intercostal  muscles,  and  ana- 
stomose  with  the  anterior  intercostal  arteries,  branches  of  the  internal 
mammary.  The  branch  corresponding  with  the  lower  border  of  each 
rib  is  the  larger  of  the  two.  They  are  protected  from  pressure  during 
the  action  of  the  intercostal  muscles,  by  little  tendinous  arches  thrown 
across  them  and  attached  by  each  extremity  to  the  bone. 

branches  of  the  abdominal  aorta. 

Phrenic, 

(  Gastric, 
Coeliac  axis  -i  Hepatic, 

(  Splenic. 
Superior  mesenteric. 
Spermatic, 
Inferior  mesenteric, 
Suprar  renal, 
Renal, 
Lumbar, 
Sacra  media. 


OBLIAC   AXIS.— HEPATIC  ARTBR7.  333 

The  Phrbnic  arteries  are  given  off  from  the  anterior  part  of  the 
aorta  as  soon  as  that  trunk  has  passed  through  the  aortic  opening. 
Passing  obliquely  outwards  upon  the  under  su^&ce  of  the  diaphragm, 
each  artery  divides  into  two  branches,  an  internal  branch  which  runs 
forwards  and  inosculates  with  its  fellow  of  the  opposite  side  in  front 
of  the  oesophageal  opening  ;  and  an  external  branch  which  proceeds 
outwards  towards  the  great  circumference  of  the  muscle,  and  sends 
branches  to  the  supra-renal  capsules.  The  phrenic  arteries  inosculate 
with  branches  of  the  internal  mammary,  inferior  intercostal,  epigastric, 
(Esophageal,  gastric,  hepatic,  and  supra-renal  arteries.  They  are  not 
unfrequently  derived  from  the  cceliac  axis,  or  from  one  of  its  divisions, 
and  sometimes  they  give  off  the  supra-renal  arteries. 

The  Cceliac  axis  (xmX/o,  ventriculus)  is  the  first  single  trunk  given 
off  from  the  abdominal  aorta.  It  arises  opposite  the  upper  border  of 
the  first  lumbar  vertebra,  is  about  half  an  inch  in  length,  and  divides 
into  three  large  branches,  gastric,  hepatic,  and  splenic 

Relations. — The  trunk  of  the  coeUac  axis  has  in  relation  with  it,  in 
front  the  lesser  omentum ;  on  the  righi  side  the  right  semilunar  ganglion 
and  lobus  Spigelii  of  the  liver ;  on  the  left  side  the  left  semilunar  gan- 
glion and  cardiac  portion  of  the  stomach  ;  and  below,  the  upper  border 
of  the  pancreas  and  lesser  curve  of  the  stomach.  It  is  completely 
surrounded  by  the  solar  plexus. 

The  Gastric  artery  (coronaria  ventriculi),  the  smallest  of  the 
three  branches  of  the  coeliac  axis,  ascends  between  the  two  layers  of 
the  lesser  omentum  to  the  cardiac  orifice  of  the  stomach,  then  runs 
along  the  lesser  curvature  to  the  pylorus,  and  inosculates  with  the 
pyloric  branch  of  the  hepatic.  It  is  distributed  to  the  lower  extremity 
of  the  oesophagus  and  lesser  curve  of  the  stomach,  and  anastomoses 
with  the  oesophageal  arteries  and  vasa  brevia  of  the  splenic  artery. 

The  Hepatic  artbrv  curves  forwards,  and  ascends  along  the 
right  border  of  the  lesser  omentum  to  the  liver,  where  it  divides  into 
two  branches  (right  and  left),  which  enter  the  transverse  fissure,  and 
are  distributed  along  the  portal  canals  to  the  right  and  left  lobes.*  It 
is  in  relation  in  the  right  border  of  the  lesser  omentum,  with  the 
ductus  communis  choledochus  and  portal  vein,  and  is  surrounded  by 
the  hepatic  plexus  of  nerves  and  numerous  lymphatics.  There  are 
sometimes  two  hepatic  arteries,  in  which  case  one  is  derived  from  the 
superior  mesenteric  artery. 

The  Branches  of  the  hepatic  artery  are,  the 

Pyloric, 

rt    x_   J    J      T       S  Gastro-epiploica  dextra, 

Gastro-duodenahs,    |  p»„„eati<^duodenali^ 

Cystic. 

*  For  the  mode  of  distribution  of  the  hepatic  artery  within  the  liver,  see  the 
"  Minute  Anatomy  "  of  that  organ  in  the  Chapter  on  the  Viscera. 
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The  P^Uma  ftroiieA  giren  off  from  the  hepatic  near  the  pyloras,  is 
distribated  to  the  commencement  of  the  duodenum  and  to  the  lesser 
cnnre  of  the  stomach,  where  it  inosculates  with  the  gastric  artery. 

The  Gastro-duodenalis  artery  is  a  short  but  large  trunk,  which 
descends  behind  the  pylorus,  and  divides  into  two  branches,  the 
gastro-epiploica  dextra,  and  pancreatico-duodenalis.  Previously  to  its 
division,  it  gives  off  some  inferior  pyhric  branches  to  the  small  end  of 
the  stomach. 

The  Gatiro-ep^oica  dextra  runs  along  the  great  curve  of  the 
stomach  lying  between  the  two  layers  of  the  great  omentum,  and 
inosculates  at  about  its  middle  with  the  gastro-epiploica  sinistra,  a 
branch  of  the  splenic  artery.  It  supplies  the  great  curve  of  the  sto- 
mach and  the  great  omentum  ;  hence  the  derivation  of  its  name. 

The  Pancreatic(hduodenali8  curves  along  the  fixed  border  of  the 
duodenum,  partly  concealed  by  the  attachment  of  the  pancreas,  and  is 
distributed  to  the  pancreas  and  duodenum.  It  inosculates  iniferiorly 
with  the  first  jejunal,  and  with  the  pancreatic  branches  of  the  superior 
mesenteric  artery. 

The  Oystio  artery,  generally  a  branch  of  the  right  hepatic,  is  of 
small  size,  and  ramifies  between  the  coats  of  the  gaU  bladder,  pre- 
viously to  its  distribution  to  the  mucous  membrane. 

The  Splenic  artery,  the  largest  of  the  three  branches  of  the 
coeliac  axis,  passes  horizontally  to  the  left  along  the  upper  border  of 
the  pancreas,  and  divides  into  five  or  six  large  branches  which  enter 
the  hilus  of  the  spleen  and  are  distributed  to  its  structure.  In  its 
course  it  is  tortuous  and  serpentine,  and  frequently  makes  a  complete 
turn  upon  itselE  It  lies  in  a  narrow  groove  in  the  upper  border  of  the 
pancreas,  and  is  accompanied  by  the  splenic  vein,  and  by  the  splenic 
plexus  of  nerves. 

The  Branches  of  the  splenic  artery  are  the  — 

Pancreaticse  parvae, 
Pancreati(»  magna, 
Vasa  brevia, 
Gastro-epiploica  sinistra. 

The  PancreaHca  parva  are  numerous  small  branches  distributed  to 
the  pancreas,  as  the  splenic  artery  runs  along  its  upper  border.  One 
of  these,  larger  than  the  rest,  follows  the  course  of  the  pancreatic  duct, 
and  is  called  pancreaiioa  magna. 

The  Vasa  brevia  are  five  or  six  branches  of  small  size  which  pass 
from  the  extremity  of  the  splenic  artery  and  its  terminal  branches, 
between  the  layers  of  the  gastro-splenic  omentum,  to  the  great  end  of 
the  stomach,  to  which  they  are  distributed,  inosculating  with  branches 
of  the  gastric  mrtery  and  gastro-epiploica  sinistra. 

The  Gastro-epijioica  sinistra  appears  to  be  the  continuation  of  the 
splenic  artery  ;  it  passes  forwards  from  left  to  right,  along  the  great 
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The  branches  of  the  superior  Mesenteric  Artery  are— 

Vasa  intestini  tenuis, 
Ileo-colica, 
Colica  dextra, 
Colica  media. 

The  Vasa  iniestini  tenuis  arise  from  the  convexity  of  the  superior 
mesenteric  artery.  They  vary  from  fifteen  to  twenty  in  number,  and 
are  distributed  to  the  small  intestine  from  the  duodenum  to  the  termi- 
nation of  the  ileum.  In  their  course  between  the  layers  of  the 
mesentery,  they  form  a  series  of  arches  by  the  inosculation  of  their 
larger  branches ;  from  these  are  developed  secondary  arches,  and  from 
the  latter  a  third  series  of  arches,  from  which  the  branches  arise  which 
are  distributed  to  the  coats  of  the  intestine.  From  the  middle 
branches  a  fourth  and  sometimes  even  a  fifth  series  of  arches  is  pro- 
duced. By  means  of  these  arches  a  direct  communication  is  establish- 
ed between  all  the  branches  given  off  from  the  convexity  of  the 
superior  mesenteric  artery ;  the  superior  branches  moreover  supply  the 
pancreas  and  duodenum,  and  inosculate  with  the  pancreatico-duodena- 
lis;  and  the  inferior  with  the  ileo-colica. 

The  Heo-colic  artery  is  the  last  branch  given  off  from  the  concavity 
of  the  superior  mesenteric.  It  descends  to  the  right  iliac  fossa,  and 
divides  into  branches  which  communicate  and  form  arches,  from  which 
branches  are  distributed  to  the  termination  of  the  ileum,  the  caecum, 
and  the  conunencement  of  the  colon.  This  artery  inosculates  on  the 
one  hand  with  the  last  branches  of  the  vasa  intestini  tenuis,  and  on  the 
other  with  the  colica  dextra. 

The  Colica  deoctra  arises  from  about  the  middle  of  the  concavity  of 
the  superior  mesenteric,  and  divides  into  branches  which  form  arches, 
and  are  distributed  to  the  ascending  colon.  Its  descending  branches 
inosculate  with  the  ileo-colica,  and  the  ascending  with  the  colica 
media. 

The  Cclica  media  arises  from  the  upper  part  of  the  concavity  of  the 
superior  mesenteric,  and  passes  forwards  between  the  layers  of  the 
transverse  mesocolon,  where  it  forms  arches,  and  is  distributed  to  the 
transverse  colon.  It  inosculates  on  the  right  with  the  colica  dextra ; 
and  on  the  left  with  the  colica  sinistra,  a  branch  of  the  inferior  mesen- 
teric artery. 

The  Spermatic  arteries  are  two  small  vessels  which  arise  from 
the  front  of  the  aorta  below  the  superior  mesenteric ;  from  this  origin 
each  artery  passes  obliquely  outwards,  and  accompanies  the  corre- 
sponding ureter  along  the  frx>nt  of  the  psoas  muscle  to  the  border  of  the 
pelvis,  where  it  is  in  relation  with  the  external  iliac  artery.  It  is  then  di- 
rected outwards  to  the  internal  abdominal  ring,  and  follows  the  course  of 
the  spermatic  cord  along  the  spermatic  canal  and  through  the  scrotum 
to  the  testicle,  to  which  it  is  cUstributed.    The  right  spermatic  artery 
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mo  RBNAL   ARTERIES. — LUMBAR   ARTERIES. 

The  spermatic  arteries  in  the  female  descend  into  the  pelvis  and  pass 
between  the  two  layers  of  the  broad  ligaments  of  the  utenu,  to  be 
distributed  to  the  ovaries,  Fallopian  tubes,  and  round  ligaments; 
along  the  latter  they  are  continued  to  the  inguinal  canal  and  labium 
at  each  side. 

They  inosculate  with  the  uterine  arteries. 

The  Inferior  mesenteric  artery,  smaller  than  the  superior, 
arises  from  the  abdominal  aorta,  about  two  inches  below  the  origin  of 
that  vessel,  and  descends  between  the  layers  of  the  left  mesocolon,  to 
the  left  iliac  fossa,  where  it  divides  into  three  branches: 

Colica  sinistra, 

Sigmoideae, 

Superior  hemorrhoidal. 

The  Colica  sinistra  is  distributed  to  the  descending  colon,  and  ascends 
to  inosculate  with  the  colica  media.  This  is  the  largest  arterial  in- 
osulation  in  the  body. 

The  Sigmoidea  are  several  large  branches  which  are  distributed  to 
the  sigmoid  flexure  of  the  descending  colon.  They  form  arches,  and 
inosculate  above  with  the  colica  sinistra,  and  below  with  the  superior 
haemorrhoidal  artery. 

The  Superior  ha^morrhoidal  artery  is  the  continuation  of  the  inferior 
mesenteric.  It  crosses  the  ureter  and  common  iliac  artery  of  the  left 
side,  and  descends  between  the  two  layers  of  the  meso-rectum  as  &r 
as  the  middle  of  the  rectum  to  which  it  is  distributed,  anastomosing 
with  the  middle  and  external  haemorrhoidal  arteries. 

The  Supra-renal  are  two  small  vessels  which  arise  from  the 
aorta  immediately  above  the  renal  arteries,  and  are  distributed  to  the 
supra-renal  capsules.  They  are  sometimes  branches  of  the  phrenic  or 
of  the  renal  arteries. 

The  Renal  arteries  (emulgent)  are  two  large  trunks  given  off  from 
the  sides  of  the  aorta  immediately  below  the  superior  mesenteric  artery; 
the  right  is  longer  than  the  left  on  account  of  the  position  of  the  aorta, 
and  passes  behind  the  vena  cava  to  the  kidney  of  that  side.  The  left 
is  somewhat  higher  than  the  right.  They  divide  into  several  large 
branches  previously  to  entering  the  kidney,  and  ramify  very  minutely 
in  its  vascular  portion.  The  renal  arteries  supply  several  small  branches 
to  the  supra-renal  capsules. 

The  Lumbar  arteries  correspond  with  the  intercostals  in  the 
chest ;  they  are  four  or  five  in  number  on  each  side,  and  curve  around 
the  bodies  of  the  lumbar  vertebrae  beneath  the  psoas  muscles,  and  di- 
vide into  two  branches ;  one  of  which  passes  backwards  between  the 
transverse  processes,  and  is  distributed  to  the  vertebrae  and  spinal  cord 
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and  to  the  mascles  of  the  back,  whilst  the  other  takes  its  coarse  be- 
hind the  quadratus  lumbonim  muscle  and  supplies  the  abdominal 
muscles.  The  first  lumbar  artery  runs  along  the  lower  border  of  the 
last  rib,  and  the  last  along  the  crest  of  the  ilium.  In  passing  between 
the  psoas  muscles  and  the  vertebrae,  they  are  protected  by  a  series  of 
tendinous  arches,  which  defend  them  and  the  communicating  branches 
of  the  sympathetic  nerve  from  pressure  during  the  action  of  Uie  muscle. 

The  Sacra  media  arises  from  the  posterior  part  of  the  aorta  at  its 
bifurcation,  and  descends  along  the  middle  of  l^e  anterior  sur&ce  of 
the  sacrum  to  the  first  piece  of  the  coccyx  where  it  terminates  by  in- 
osculating with  the  lateral  sacral  arteries.  It  distributes  branches  to 
the  rectum  and  anterior  sacral  nerves,  and  inosculates  on  either  side 
with  the  lateral  sacral  arteries. 

Varieties  in  the  Branch  of  the  abdominal  Aorta, — The  phrenic 
arteries  are  very  rarely  both  derived  from  the  aorta.  One  or  both 
may  be  branches  of  the  coeliac  axis ;  one  may  proceed  from  the  gastric 
artery,  from  the  renal,  or  from  the  upper  lumbar  artery.  There  are 
occasionally  three  or  more  phrenic  arteries.  The  coeliac  axis  is  very 
variable  in  length,  and  gives  off  its  branches  irregularly.  There  are 
sometimes  two  or  even  three  hepatic  arteries,  one  of  which  may  be 
derived  from  the  gastric  or  even  from  the  superior  mesenteric.  The 
colica  media  is  sometimes  derived  from  the  hepatic  artery.  The 
spermatic  arteries  are  very  variable  both  in  origin  and  number.  The 
right  spermatic  may  be  a  branch  of  the  renal  artery,  and  the  left 
a  branch  of  the  inferior  mesenteric.  The  supra-renal  arteries  may  be 
derived  from  the  phrenic  or  renal  arteries.  The  renal  arteries  present 
several  varieties  in  number ;  there  may  be  three  or  even  four  arteries 
on  one  side,  and  one  only  on  the  other.  When  there  are  several 
renal  arteries  on  one  side,  one  may  arise  from  the  common  iliac 
artery,  from  the  front  of  the  aorta  near  its  lower  part,  or  from  the  in- 
ternal iliac. 

COMMON   ILIAC    ARTERIES. 

The  abdominal  aorta  divides  opposite  the  fourth  lumbar  vertebra 
into  the  two  common  iliac  arteries.  Sometimes  the  bifurcation  takes 
place  as  high  as  the  third,  and  occasionally  as  low  as  the  fifth  lumbar 
vertebra.  The  conMnon  iliac  arteries  are  about  two  inches  and  a  half 
in  length ;  thfey  diverge  from  the  termination  of  the  aorta,  and  pass 
downwards  and  outwards  on  each  side  to  the  margin  of  the  pelvis 
opposite  the  sacro-iliac  symphysis,  where  they  divide  into  the  internal 
and  external  Oiac  arteries.  In  old  persons  the  common  iliac  arteries 
are  more  or  less  dilated  and  curved  in  their  course. 

The  Right  common  iliac  is  somewhat  longer  than  the  left,  and  forms 
a  more  obtuse  angle  with  the  termination  of  the  aorta ;  the  angle  of 
bifrircation  is  greater  in  the  female  than  in  the  male. 

Relations. — The  relations  of  the  two  arteries  are  different  on  the 
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two  Bidet  of  the  body.  The  rigil  common  iliac  is  in  relation  in  front 
with  the  peritoneucD,  and  i>  croiKd  at  ita  bifurcation  by  the  ureter. 
It  is  in  relation  poslenorl;  with  the  two  common  iliac  veina,  aod  ei- 
temally  with  the  psoas  magnuB.  The  ^  is  in  relalion  in  &ant  wilh 
the  peritoneum,  and  is  croased  by  the  rectum  and  tuperior  hsmorrboi- 
dal  BitetYf  and  at  iU  bifurcation  by  the  nretcr.  It  is  in  relation  be- 
hind with  the  left  common  iliac  vein,  and  eiternally  with  the  psou 


The  Internal  Iliac  Artery  ib  a  short  trunk,  vaiying  in  length  bn 
an  inch  to  two  inches.  It  deecends  obliquely  to  a  point  opposite  t 
upper  margin  of  the  great  Bacro-iochiatic  foramen,  where  it  divides  in 
on  anterior  and  a  posterior  trunk. 
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JReloHons. — This  artery  rests  externally  upon  tlie  sacral  plexus  and 
Upon  the  origin  of  the  pyriformis  muscle ;  posteriorly  it  is  in  relation 
with  the  internal  iliac  vein,  and  anteriorly  with  the  ureter. 

Branches. — The  branches  of  the  anterior  trunk  are  the — 

Umbilical,  Ischiatic, 

Middle  vesical.  Internal  pudic. 

Middle  haemorrhoidal. 

And  in  the  female  the  — 
Uterine,  Vaginal. 

And  of  the  posterior  trunk,  the — 

Ilio-lumbar,  Lateral  sacral. 

Obturator,  Gluteal. 

The  umbilical  artery  is  the  commencement  of  the  fibrous  cord  into 
which  the  umbilical  artery  of  the  foetus  is  converted  after  birth.  In 
after  life,  the  cord  remains  pervious  for  a  short  distance  and  constitutes 
the  umbilical  artery  of  the  adult,  from  which  the  superior  vesical  artery 
is  given  off  to  the  fundus  and  anterior  aspect  of  the  bladder.  The 
cord  may  be  traced  forwards  by  the  side  of  the  fundus  of  the  bladder 
to  near  its  apex,  whence  it  ascends  by  the  side  of  the  linea  alba  and 
urachus  to  the  umbilicus. 

The  Middle  vesical  artery  is  generally  a  branch  of  the  umbilical, 
and  sometimes  of  the  internal  iliac.  It  is  somewhat  larger  than  the 
superior  vesical,  and  is  distributed  to  the  posterior  part  of  the  body  of 
the  bladder,  the  vesiculae  seminales,  and  prostate  gland. 

The  Middle  hemorrhoidal  artery  is  as  frequently  derived  from  the 
ischiatic  or  internal  pudic  as  from  the  internal  iliac.  It  is  of  variable 
size,  and  is  distributed  to  the  rectum,  base  of  the  bladder,  vesiculae 
seminales,  and  prostate  gland ;  and  inosculates  with  the  superior  and 
external  haemorrhoidal  arteries. 

The  Ischiatic  artery  is  the  larger  of  the  two  terminal  branches 
of  the  anterior  division  of  the  internal  iliac.  It  passes  downwards 
between  the  posterior  border  of  the  levator  ani,  and  the  pyriformis, 
resting  upon  the  sacral  plexus  of  nerves  and  lying  behind  the  internal 
pudic  artery,  to  the  lower  border  of  the  great  ischiatic  notch,  where  it 
escapes  from  the  pelvis  below  the  pyriformis  muscle.  It  then  de- 
scends in  the  space  between  the  trochanter  major  and  the  tuberosity 
of  the  ischium  in  company  with  the  ischiatic  nerves,  and  divides  into 
branches. 

Its  branches  within  the  pelvis  are  hatmorrhoidal  which  supply  the 
rectum  conjointly  with  the  middle  haemorrhoidal  and  sometimes  take 
the  place  of  that  artery,  and  the  inferior  vesical  which  is  distributed 
to  the  base  and  neck  of  the  bladder,  the  vesiculae  seminales,  and 
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prostate  gland.  The  branches  external  to  the  pelvis,  are  four  in 
number,  namely,  coccygeaL»  inferior  gluteal,  comes  nervi  ischiatici,  and 
muscular  branches. 

The  Coccygeal  branch  pierces  the  great  sacro-ischiatic  ligament,  and 
is  distributed  to  the  coccygeus  and  levator  ani  muscles,  and  to  the 
integument  around  the  anus  and  coccyx. 

The  Inferior  gluteal  branches  supply  the  gluteus  maximus  muscle. 

The  Comes  nervi  ischiatici  is  a  smadl  but  regular  branch,  which  ac- 
companies the  great  ischiatic  nerve  to  the  lower  part  of  the  thigh. 

The  Muscular  branches  supply  the  muscles  of  the  posterior  part  of 
the  hip  and  thigh,  and  inosculate  with  the  internal  and  external  cir- 
cumflex arteries,  with  the  obturator,  and  with  the  superior  perforating 
artery. 

The  Internal  pudic  artery,  the  other  terminal  branch  of  the 
anterior  trunk  of  the  internal  iliac,  descends  in  front  of  the  ischiatic 
artery  to  the  lower  border  of  the  great  ischiatic  foramen.  It  emerges 
from  the  pelvis  through  the  great  sacro-ischiatic  foramen  below  the 
pyriformis  muscle,  crosses  the  spine  of  the  ischium,  and  re- enters  the 
pelvis  through  the  lesser  sacro-ischiatic  foramen ;  it  then  crosses  the 
internal  obturator  muscle  to  the  ramus  of  the  ischium,  being  situated 
at  about  an  inch  from  the  margin  of  the  tuberosity,  and  bound  down 
by  the  obturator  fascia ;  it  next  ascends  the  ramus  of  the  ischium, 
enters  between  the  two  layers  of  the  deep  perineal  fascia  lying  along 
the  border  of  the  ramus  of  the  os  pubis,  and  at  the  symphysis  pierces 
the  anterior  layer  of  the  deep  perineal  &scia,  and  very  much  diminish- 
ed in  size  reaches  the  dorsum  of  the  penis  along  which  it  runs,  sup- 
plying that  organ  under  the  name  of  the  dorsalis  penis. 

Branches. — The  branches  of  the  internal  pudic  artery  within  the 
pelvis  are  several  small  ramuscules  to  the  base  of  the  bladder,  the 
vesiculae  seminales,  and  the  prostate  gland;  and  hcmorrlioidal  branches 
which  supply  the  middle  of  the  rectum,  and  frequently  take  the  place 
of  the  middle  haemorrhoidal  branch  of  the  internal  ibac. 

The  branches^  external  to  the  pelvis,  are  the 

External  haemorrhoidal, 
Superficialis  perinei, 

Transversalis  perinei, 
Arteria  bulbosi, 
Arteria  corporis  cavemosi, 
Arteria  dorsalis  penis. 

The  External  hemorrhoidal  arteries  are  three  or  four  small  branches, 
given  off  by  the  internal  pudic  while  behind  the  tuberosity  of  the 
ischium.  They  are  distributed  to  the  anus,  and  to  the  muscles,  the 
&scia,  and  the  integument  in  the  anal  region  of  the  perineum. 

The  Superficial  perineal  artery  is  given  off  near  the  attachment  of 
the  cms  penis ;  it  pierces  the  connecting  layer  of  the  superficial  and 
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deep  perineal  &scia,  uid  runs  forward  across  the  Iransvenus  perinei 
mnscle,  BDd  along  the  groove  between  the  accelerator  urinffl  and 
erector  pemB  to  the  septum  scroti,  upon  which  it  ismiGee  imdei  tha 
name  of  arteria  aepti.  It  distributes  branches  to  the  Bcrotuoi,  and  to 
the  perineum  in  its  coarse  forwards.  One  of  the  latter,  larger  than 
tlie  leat,  cnuses  the  perineum,  reating  on  the  trausTerans  perinei  mnaclfl, 
aad  is  named  the  tranirenaiii perinei. 

The  Artery  o/Ihe  bulb  is  giien  off  from  the  pudic  nearly  oppoHte  the 
opetiing  foe  the  tianamission  of  the  urethra ;  it  paascs  almost  inuw 
versaly  inwards  betwen  the  two  layers  of  the  deep  perineal  fescia,  ai 


pongiosi 


eitreniit;.     It  is  distributed  to  the  corpus  spongiosui 
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The  Artery  of  the  corpus  cavemosum  pierces  the  cms  peniB,  and 
runs  forward  in  the  interior  of  the  corpus  cayemosum,  by  the  side  of 
the  septum  pectiniforme.  It  ramifies  in  the  parenchyma  of  the  yenous 
structure  of  the  corpus  cayemosum. 

The  Dorsal  artery  of  the  penis  ascends  between  the  two  cnua  and 
symphysis  pubis  to  the  dorsum  penis,  and  runs  forward  through  the 
suspensory  ligament  in  the  grooye  of  the  corpus  cayemosum  to  the 
glans,  distributing  branches  in  its  course  to  the  body  of  the  organ  and 
to  the  integument. 

The  Internal  pudic  artery  in  the  female  is  smaller  than  in  the  male; 
its  branches,  with  their  distribution,  are  in  principle  the  same.  The 
superficial  perineal  artery  supplies  the  analogue  of  the  lateral  half  of 
the  scrotum,  yiz.  the  greater  labium.  The  artery  of  the  bulb  supplies 
the  meatus  minarius,  and  the  yestibule;  the  artery  of  the  corpus 
cayemosum,  the  cayemous  body  of  the  clitoris,  and  the  arteria  dor- 
salis  clitoridis,  the  dorsum  of  that  organ. 

The  Uterine  and  Vaginal  arteries  of  the  female  are  deriyed 
either  from  the  internal  iliac,  or  from  the  umbilical,  intemal  pudic,  or 
ischiatic  arteries.  The  former  are  yery  tortuous  in  their  course,  and 
ascend  between  the  layers  of  the  broad  ligament,  to  be  distributed  to 
the  uteros.  The  latter  ramify  upon  the  exterior  of  the  vagina,  and 
supply  its  mucous  membrane. 


Branches  of  the  posterior  trunk. 

The  Ilio-lumhar  artery  ascends  beneath  the  external  iliac  vessels 
and  psoas  muscle,  to  the  posterior  part  of  the  crest  of  the  ilium,  where 
it  divides  into  two  branches,  a  lurnbar  branch  which  supplies  the  psoas 
and  iliacus  muscles,  and  sends  a  ramuscule  through  the  fifth  interver- 
tebral foramen  to  the  spinal  cord  and  its  membranes;  and  an  iUac 
brancJi  which  passes  along  the  crest  of  the  ilium  distributing  branches 
to  the  iliacus  and  abdominal  muscles,  and  inosculating  with  the  lumbar 
and  gluteal  arteries,  and  with  the  circumflexa  ilii. 

The  Obturator  arterv  is  exceedingly  variable  in  point  of 
origin ;  it  generally  proceeds  from  the  posterior  trunk  of  the  intemal 
iliac  artery,  and  passes  forwards  a  little  below  the  brim  of  the  pelvis 
to  the  upper  border  of  the  obturator  foramen.  It  there  escapes  from 
the  pelvis  through  a  tendinous  arch  formed  by  the  obturator  mem- 
brane, and  divides  into  two  branches;  an  intemal  branch  which  curves 
inwards  around  the  bony  margin  of  the  obturator  foramen,  between 
the  obturator  exteraus  muscle  and  the  ramus  of  the  ischium,  and  distri- 
butes branches  to  the  obturator  muscles,  the  pectineus,  the  adductor 
muscles,  and  to  the  organs  of  generation,  and  inosculates  with  the  inter- 
nal circumflex  artery.  And  an  external  branch  which  pursues  its  course 
along  the  outer  margin  of  the  obturator  foramen  to  the  space  between 
the  gemellus  inferior  and  quadratus  femoris,  where  it  inosculates  with 
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the  ischiatic  artery.  In  its  course  backwards  it  anastomoses  with  the 
internal  circumflex,  and  sends  a  branch  through  the  notch  in  the 
acetabulum  to  the  hip-joint.  Within  the  pelvis  the  obturator  artery 
giyes  off  a  branch  to  the  iliacus  muscle,  and  a  small  ramuscule  which 
inosculates  with  the  epigastric  artery. 

The  Lateral  sacral  arteries  are  generally  two  in  number  on 
each  side ;  superior  and  inferior.  The  superior  passes  inwards  to 
the  first  sacral  foramen  and  is  distributed  to  the  contents  of  the  spinal 
canal,  from  which  it  escapes  by  the  posterior  sacral  foramen,  and 
supplies  the  integument  on  the  dorsum  of  the  sacrum.  The  infe- 
rior passes  down  by  the  side  of  the  anterior  sacral  foramina  to  the 
coccyx;  it  first  pierces  and  then  rests  upon  the  origin  of  the  pyriformis, 
and  sends  branches  into  the  sacral  canal  to  supply  the  sacral  nerves. 
Both  arteries  inosculate  with  each  other  and  with  the  sacra  media. 

The  Gluteal  artery  is  the  continuation  of  the  posterior  trunk 
of  the  internal  iliac :  it  passes  backwards  between  the  lumbo-sacral 
and  first  lumbar  nerve  through  the  upper  part  of  the  great  sacro- 
ischiatic  foramen,  and  above  the  pjrriformis  muscle,  and  divides  into 
three  branches,  superficial,  deep  superior,  and  deep  inferior. 

The  Superficial  Inranch  is  directed  forwards,  between  the  gluteus 
maximus  and  medius,  and  divides  into  numerous  branches,  which  are 
distributed  to  the  upper  part  of  the  gluteus  maximus  and  to  the  inte- 
gument of  the  gluteal  region. 

The  Deep  superior  branch  passes  along  the  superior  curved  line  of 
the  ilium,  between  the  gluteus  medius  and  minimus  to  the  anterior 
superior  spinous  process,  where  it  inosculates  with  the  superficial  cir- 
cumfiexa  ilii  and  external  circumflex  artery.  There  are  frequently 
two  arteries  which  follow  this  course. 

The  Deep  inferior  branches  are  several  large  arteries  which  cross 
the  gluteus  minimus  obliquely  to  the  trochanter  major,  where  they 
inosculate  with  branches  of  the  external  circumflex  artery,  and  send 
branches  through  the  gluteus  minimus  to  supply  the  capsule  of  the 
hip-joint. 

Varieties  in  the  Branches  of  the  internal  iliac. — The  most  important 
of  the  varieties  occurring  among  these  branches  is  the  origin  of  the 
dorsal  artery  of  the  penis  from  the  internal  iliac  or  ischiatic.  The 
artery  in  this  case  passes  forwards  by  the  side  of  the  prostate  gland, 
and  through  the  upper  part  of  the  deep  perineal  fSsiscia.  It  would  be 
endangered  in  the  operation  of  lithotomy.  The  dorsal  artery  of  the 
penis  is  sometimes  derived  from  the  obturator,  and  sometimes  from 
one  of  the  external  pudic  arteries.  The  artery  of  the  bulb,  in  its 
normal  course,  passes  almost  transversely  inwards  to  the  corpus 
spongiosum.  Occasionally,  however,  it  is  so  oblique  in  its  direction  as 
to  render  its  division  in  lithotomy  unavoidable.  The  obturator  artery 
may  be  very  small  or  altogether  wanting,  its  place  being  supplied  by  a 
branch  from  the  external  iliac  or  epigastric. 
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The  external  iliac  artery  of  each  side  passes  obliquely  downwards 
along  the  inner  border  of  the  psoas  muscle,  from  opposite  the  sacro- 
iliac symphysis  to  the  femoral  arch,  where  it  becomes  the  femoral 
artery. 

Relations. — It  is  in  relation  in  front  with  the  spermatic  vessels,  the 
peritoneum,  and  a  thin  layer  of  fascia,  derived  from  the  iliac  &scia, 
which  surrounds  the  artery  and  vein.  At  its  commencement  it  is 
crossed  by  the  ureter,  and  near  its  termination  by  the  crural  branch 
of  the  genito-crural  nerve  and  the  circumflexa  ilii  vein.  ExtemaUy  it 
lies  against  the  psoas  muscle,  from  which  it  is  separated  by  the  iliac 
&8cia;  920.^  posteriorly  it  is  in  relation  with  the  external  iliac  vein,  which, 
at  the  femoral  arch,  becomes  placed  to  its  inner  side.  The  artery  is 
surrounded  throughout  the  whole  of  its  course  by  lymphatic  vessels 
and  glands. 

Bramchss, — Besides  several  small  branches  which  supply  the  glands 
surrounding  the  artery,  the  external  iliac  gives  off  two  branches,  the — 

Epigastric, 
Circumflexa  ilii. 

The  Epigastric  artery  arises  from  the  external  iliac  near  Poupart^s 
ligament;  and  passing  forwards  between  the  peritoneum  and  transver- 
salis  fascia,  ascends  obliquely  to  the  border  of  the  sheath  of  the  rectus. 
It  enters  the  sheath  near  its  lower  third,  passes  upwards  behind  the 
rectus  muscle,  to  which  it  is  distributed,  and  in  the  substance  of  that 
muscle  inosculates  near  the  ensiform  cartilage  with  the  termination 
of  the  internal  mammary  artery.  It  lies  internally  to  the  internal 
abdominal  ring  and  immediately  above  the  femoral  ring,  and  is  crossed 
near  its  origin  by  the  vas  deferens  in  the  male,  and  by  the  round  liga- 
ment in  the  female. 

The  only  branches  of  the  epigastric  artery  worthy  of  distinct  notice 
are  the  CremasieriCy  which  accompanies  the  spermatic  cord  and  sup- 
plies the  cremaster  muscle  ;  and  the  ramusculus  which  inosculates 
with  the  obturator  artery. 

The  Epigastric  artery  forms  a  prominence  of  the  peritoneum  which 
divides  the  iliac  fossa  into  an  internal  and  an  external  portion  ;  it  is 
from  the  former  that  direct  inguinal  hernia  issues,  and  from  the  latter, 
oblique  inguinal  hernia. 

The  drcumfleaca  Uii  arises  from  the  outer  side  of  the  external  iliac, 
nearly  opposite  the  epigastric  artery.  It  ascends  obliquely  along 
Poupart^s  ligament,  and  curving  around  the  crest  of  the  ilium  between 
the  attachments  of  the  internal  oblique  and  transversalis  muscle,  inos- 
culates with  the  ilio-lumbar  and  inferior  lumbar  artery.  Opposite 
the  anterior  superior  spinous  process  of  the  ilium,  it  gives  off  a  large 
ascending  branch  which  passes  upwards  between  the  internal  oblique 
and  transversalis,  and  divides  into  numerous  branches  which  supply 
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the  abdominal  muscles,  and  inosculate  with  the  inferior  intercostal 
and  with  the  lumbar  arteries. 

Varieties  in  the  branches  of  the  external  iliac. — The  epigastric  artery 
not  unfrequently  *  gives  off  the  obturator,  which  descends  in  contact 
with  the  external  iliac  vein,  to  the  obturator  foramen.  In  this  situa- 
tion the  artery  would  lie  to  the  outer  side  of  the  femoral  ring,  and 
would  not  be  endangered  in  the  operation  for  dividing  the  stricture  of 
femoral  hernia.  But  occasionally  the  obturator  passes  along  the  free 
margin  of  Gimbemat^s  ligament  in  its  course  to  the  obturator  foramen, 
and  would  completely  encircle  the  neck  of  the  hernial  sac  ;  a  position 
in  which  it  could  scarcely  escape  the  knife  of  the  operator.  In 
a  preparation  in  my  anatomical  collection  the  branch  of  communication 
between  the  epigastric  and  obturator  arteries  is  very  much  enlarged, 
and  takes  this  dangerous  course. 
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Emerging  from  beneath  Poupart^s  ligament,  the  external  iliac  artery 
enters  the  thigh  and  becomes  the  femoral.  The  femoral  artery  passes 
down  the  inner  side  of  the  thigh,  from  Poupart^s  ligament,  at  a  point 
midway  between  the  anterior  superior  spinous  process  of  the  ilium  and 
the  symphysis  pubis,  to  the  opening  in  the  adductor  magnus,  at  the 
junction  of  the  middle  with  the  inferior  third  of  the  thigh,  where  it 
becomes  the  popliteal  artery. 

The  femoral  artery  and  vein  are  enclosed  in  a  strong  sheath,  ymo- 
ral  or  crural  canal,  which  is  formed  for  the  greater  part  of  its  extent 
by  aponeurotic  and  areolar  tissue,  and  by  a  process  of  fascia  sent 
inwards  from  the  fascia  lata.  Near  Poupart^s  ligament  this  sheath  is 
much  larger  than  the  vessels  it  contains,  and  is  continuous  with  the 
&8cia  transversalis,  and  iliac  fascia.  If  the  sheath  be  opened  at  this 
point,  the  artery  will  be  seen  to  be  situated  in  contact  with  the  outer 
wall  of  the  sheath.  The  vein  lies  next  the  artery,  being  separated 
from  it  by  a  fibrous  septum,  and  between  the  vein  and  the  inner  wall 
of  the  sheath,  and  divided  from  the  vein  by  another  thin  fibrous 
septum,  is  a  triangular  interval,  into  which  the  sac  is  protruded  in 
femoral  hernia.  This  space  is  occupied  in  the  normal  state  of  the 
parts  by  loose  areolar  tissue,  and  by  lymphatic  vessels  which  pierce 
the  inner  wall  of  the  sheath  to  make  their  way  to  a  gland,  situated  in 
the  femoral  ring. 

Relations, — The  upper  third  of  the  femoral  artery  is  superficial, 
being  covered  only  by  the  integument,  inguinal  glands,  and  by  the 

*  The  proportion  in  which  high  division  of  the  obturator  arterv  from  the 
epigastric  occurs,  is  stated  to  be  one  in  three.  In  two  hundred  and  fiitv  subjects 
examined  by  Cloquet  with  a  view  to  ascertain  how  freciuently  the  high  division 
took  place,  he  found  the  obturator  arising  from  the  epigastric  on  bou  sides  one 
hundred  and  fifty  times ;  on  one  side  twenty-eight  times,  and  six  times  it  arose 
from  the  femoral  artery. 
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Buperficial  and  deep  fasciae.  The  lower  two-thirds  are  covered  by  the 
sartorius  muscle.  To  its  outer  side  the  artery  is  first  in  relation  with 
the  psoas  and  iliacus,  and  then  with  the  vastus  intemus.  Behind  it 
rests  upon  the  inner  border  of  the  psoas  muscle  ;  it  is  next  separated 
firom  the  pectineus  by  the  femoral  vein,  profunda  vein  and  artery, 
and  then  lies  on  the  adductor  longus  to  its  termination :  near  the 
lower  border  of  the  adductor  longus,  it  is  placed  in  an  aponeurotic 
canal,  formed  by  an  arch  of  tendinous  fibres,  thrown  from  the  border 
of  the  adductor  longus  and  the  border  of  the  opening  in  the  adductor 
magnus,  to  the  side  of  the  vastus  intemus.  To  its  inner  side  it  is  in 
relation  at  its  upper  part  with  the  femoral  vein,  and  lower  down  with 
the  pectineus,  adductor  longus,  and  sartorius. 

The  immediate  relations  of  the  artery  are  the  femoral  vein,  and 
two  saphenous  nerves.  The  vein  at  Pouparfs  ligament  lies  to  the 
inner  side  of  the  artery  ;  but  lower  down  gets  altogether  behind  it, 
and  inclines  to  its  outer  side.  The  short  saphenous  nerve  lies  to  the 
outer  side,  and  somewhat  upon  the  sheath  for  the  lower  two-thirds  of 
its  extent ;  and  the  long  saphenous  nerve  is  situated  within  the 
sheath,  and  in  front  of  the  artery  for  the  same  extent. 


Plan  of  the  Relations  of  the  Femoral  Artery. 


Inner  Side. 

Femoral  vein, 
Pectineus, 
Adductor  longus, 
Sartorius. 


Front. 

Fascia  lata, 

Saphenous  nerves, 

Sartorius, 

Arch  of  the  tendinous  canal. 


Femoral  artery. 


Outer  Side, 

Psoas, 
Iliacus, 
Vastus  intemus. 


Behind, 

Psoas  muscle, 
Femoral  vein. 
Adductor  longus. 


intemus  muscles.  11.  The  adductor  magnus.  13.  The  gracilis.  18.  The  ten- 
don of  the  semi-tendinosus.  14.  The  femoral  artery.  16.  The  superficial  cir- 
cumflexa  ilii  artery  taking  its  course  alongf  the  Ime  of  Poupart's  Ugament,  to  the 
crest  of  the  ilium.  2.  The  superficial  epigastric  artery.  16.  The  two  external 
pudic  arteries,  superficial  and  deep.  17.  The  profunda  artery,  giving  oflF  18,  ite 
racteraal  circumflex  branch ;  and  lower  down  the  three  perforantes.  A  small 
bend  of  the  internal  circumflex  artery  (8)  is  seen  behind  the  inner  margin  of  the 
femoral,  just  below  the  deep  external  pudic  artery.  IQ.  The  anastomotica 
ly^agna,  descending  to  the  knee,  upon  which  it  ramifies  (6). 
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Branches, — The  branches  of  the  Femoral  Artery  are  the  — 

Superficial  circumflexa  ilii, 
Superficial  epigastric. 
Superficial  external  pudic, 
Deep  external  pudic, 

C  External  circumflex. 
Profunda  <  Internal  circumflex, 

(,  Three  perforating. 
Muscular, 
Anastomotica  magna. 

The  Superficial  circumfleaia  ilii  artery  arises  from  the  femoral,  imme- 
diately below  Poupart^s  ligament,  pierces  the  fascia  lata,  and  passes 
obliquely  outwards  towards  the  crest  of  the  ilium.  It  supplies  the 
integument  of  the  groin,  the  superficial  fascia,  and  inguinal  glands. 

The  Superficial  epigastric  arises  from  the  femoral,  immediately 
below  Poupart^s  ligament,  pierces  the  fascia  lata,  and  ascends  ob- 
liquely towards  the  umbilicus  between  the  two  layers  of  superficial 
&scia.  It  distributes  branches  to  the  inguinal  glands  and  integument, 
and  inosculates  with  branches  of  the  deep  epigastric  and  internal 
mammary  artery. 

The  Superficial  external  pudic  arises  near  the  superficial  epigas- 
tric artery  ;  it  pierces  the  &scia  lata,  at  the  saphenous  opening,  and 
passes  transversely  inwards  crossing  the  spermatic  cord,  to  be  distri- 
buted to  the  integument  of  the  penis  and  scrotum  in  the  male,  and  to 
the  labia  in  the  female. 

The  Deep  external  pudic  arises  from  the  femoral,  a  little  lower  down 
than  the  preceding :  it  crosses  the  femoral  vein  immediately  below 
the  termination  of  the  internal  saphenous  vein,  and  piercing  the  pubic 
portion  of  the  fascia  lata  passes  beneath  that  fascia  to  the  inner 
border  of  the  thigh,  where  it  again  pierces  the  fascia  ;  having  become 
superficial,  it  is  distributed  to  the  integument  of  the  scrotum  and 
perineum. 

The  Profunda  femoris  arises  from  the  femoral  artery  at  two 
inches  below  Poupart^s  ligament :  it  passes  downwards  and  backwards 
and  a  little  outwards,  behind  the  adductor  longus  muscle,  pierces  the 
adductor  magnus,  and  is  distributed  to  the  flexor  muscles  on  the  pos- 
terior part  of  the  thigh. 

Relatums. — In  its  course  downwards  it  rests  successively  upon  the 
pectineus,  the  conjoined  tendon  of  the  psoas  and  iliacus,  adductor 
brevis,  and  adductor  magnus  muscles.  To  its  outer  side  the  tendinous 
insertion  of  the  vastus  internus  muscle  intervenes  between  it  and  the 
femur ;  on  its  inner  side  it  is  in  relation  with  the  pectineus,  adductor 
brevis  and  adductor  magnus ;  and  in  front  it  is  separated  from  the  fe- 
moral artery,  above  by  the  profunda  vein  and  femoral  vein,  and  bdovo 
by  the  adductor  longus  muscle. 
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Plan  of  the  relations  of  the  Profunda  Artery. 

In  Front, 

Profunda  vein, 
Adductor  longus. 


Inner  Side. 

Pectineiu, 
Adductor  brevis, 
Adductor  mag^us. 


Profunda  artery. 


Outer  Side. 

Psoas  and  Iliacus, 
Vastus  intemus, 
Femur. 


Behind. 

Pectineus, 

Tendon  of  psoas  and  iliacus, 
Adductor  brevis. 
Adductor  magnus. 

Branches. — The  branches  of  the  profunda  artery  are  the  external 
circumflex,  internal  circumflex,  and  three  perforating  arteries. 

The  External  circumjlex  artery  passes  obliquely  outwards  between 
the  divisions  of  the  crural  nerve,  then  between  the  rectus  and  crureus 
muscle,  and  divides  into  three  branches ;  ascending^  which  inosculates 
with  the  terminal  branches  of  the  gluteal  artery ;  descending,  which 
inosculates  with  the  superior  external  articular  artery;  and  middle, 
which  continues  the  original  course  of  the  artery  around  the  thigh, 
and  anastomoses  with  branches  of  the  ischiatic,  internal  circumflex, 
and  superior  perforating  artery.  It  supplies  the  muscles  on  the  ante- 
rior and  outer  side  of  the  thigh. 

The  Internal  drcumflea:  artery  is  larger  than  the  external ;  it  winds 
around  the  inner  side  of  the  neck  of  the  femur,  passing  between  the 
pectineus  and  psoas,  and  along  the  border  of  the  external  obturator 
muscle,  to  the  space  between  the  quadratus  femoris  and  upper  border 
of  the  adductor  magnus,  where  it  anastomoses  with  the  ischiatic,  ex- 
ternal circumflex,  and  superior  perforating  artery.  It  supplies  the 
muscles  on  the  upper  and  inner  side  of  the  thigh,  anastomosing  with 
the  obturator  artery,  and  sends  a  small  branch  through  the  notch  in 
the  acetabulum  into  the  hip-joint. 

The  Superior  perforating  artery  passes  backwards  between  the  pec- 
tineus and  adductor  brevis,  pierces  the  adductor  magnus  near  the 
femur,  and  is  distributed  to  the  posterior  muscles  of  the  thigh ;  inos- 
culating freely  with  the  circumflex  and  ischiatic  arteries,  and  with  the 
branches  of  the  middle  perforating  artery. 

The  Middle  perforating  artery  pierces  the  tendons  of  the  adductor 
brevis  and  magnus,  and  is  distributed  like  the  superior ;  inosculating 
with  the  superior  and  inferior  perforantes.  This  branch  frequently 
gives  off  the  nutritious  artery  of  the  femur. 

The  Inferior  perfcraHng  artery  is  given  off  below  the  adductor 
brevis,  and  pierces  the  tendon  of  the  adductor  magnus,  supplying  it 
and  the  flexor  muscles,  and  inosculating  with  the  middle  perforating 
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artery  above,  and  with  the  articular  branches  of  the  popliteal  below. 
It  is  through  the  medium  of  these  branches  that  the  collateral  circula- 
tion is  maintained  in  the  limb  after  ligature  of  the  femoral  artery. 

The  Muscttlar  branches  are  given  off  by  the  femoral  artery  through- 
out the  whole  of  its  course.  They  supply  the  muscles  in  immediate 
proximity  with  the  artery,  particularly  those  of  the  anterior  aspect  of 
the  thigh.  One  of  these  branches,  larger  than  the  rest,  arises  £rom  the 
femoral  immediately  below  the  origin  of  the  profunda,  and  passing 
outwards  between  the  rectus  and  sartorius  divides  into  branches  which 
are  distributed  to  all  the  muscles  of  the  anterior  aspect  of  the  thigh. 
This  may  be  named  the  superior  muscular  artery. 

The  Anastomotica  magna  arises  firom  the  femoral  while  in  the  ten- 
dinous canal  formed  by  the  adductors  and  vastus  intemus.  It  runs 
along  the  tendon  of  the  adductor  magnus  to  the  inner  condyle,  and 
inosculates  with  the  superior  internal  articular  artery :  some  of  its 
branches  are  distributed  to  the  vastus  intemus  muscle  and  to  the 
crureus,  and  terminate  by  anastomosing  with  the  branches  of  the  ex- 
ternal circumflex  and  superior  external  articular  artery. 

POPLITEAL   ARTERY. 

The  popliteal  artery  commences  from  the  termination  of  the  femoral 
at  the  opening  in  the  adductor  magnus  muscle,  and  passes  obliquely 
outwards  through  the  middle  of  the  popliteal  space  to  the  lower  border 
of  the  popliteus  muscle,  where  it  divides  into  the  anterior  and  posterior 
tibial  artery. 

Relations. —  In  its  course  downwards  it  rests  first  on  the  femur, 
then  on  the  posterior  ligament  of  the  knee-joint,  then  on  the  £E»cia, 
covering  the  popliteus  muscle.  Superficially  it  is  in  relation  with  the 
semi-membranosus  muscle,  next  with  a  quantity  of  &t  which  separates 
it  from  the  deep  fiiscia,  and  near  its  termination  with  the  gastrocne- 
mius, plantaris,  and  soleus ;  superficial  and  external  to  it  is  the  popli-^ 
teal  vein,  and  still  more  superficial  and  external,  the  popliteal  nerve. 
By  its  inner  side  it  is  in  relation  with  the  semi-membranosus,  internal 
condyle  of  the  femur,  and  inner  head  of  the  gastrocnemius ;  and  by  its 
outer  side  with  the  biceps,  external  condyle  of  the  femur,  the  outer 
head  of  the  gastrocnemius,  the  plantaris  and  the  soleus. 
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Plan  of  the  rdaiioru  of  the  Popliteal  Artery. 

Superficially, 

Semi-membranosus, 
Popliteal  nerve, 
Popliteal  vein, 
Gaatrocnemiiu^ 
Flantaris, 
SoleuB. 


Inner  Side, 

Semi-membranosus, 
Internal  condyle, 
Gastrocnemius. 


Popliteal  artery. 


Outer  Side. 

Biceps, 

External  condyle. 
Gastrocnemius, 
Plantaris, 
Soleus. 


Deeply, 

Femur, 

Ligamentum  posticum  Winslowii, 

Popliteal  fascia. 

Brandies. — The  branches  of  the  popliteal  artery  are  the 

Superior  external  articular, 
Superior  internal  articular, 
Azygos  articular. 
Inferior  external  articular. 
Inferior  internal  articular, 
Sural. 

The  Svperior  articular  arteries,  eaiemal  and  iniemcU,  wind  around 
the  femur  immediately  above  the  condyles,  to  the  front  of  the  knee- 
joint,  anastomosing  with  each  other,  with  the  external  circumflex,  the 
anastomotica  magna,  the  inferior  articular,  and  the  recurrent  of  the 
anterior  tibial.  The  external  passes  beneath  the  tendon  of  the  biceps, 
and  the  internal  through  an  arched  opening  beneath  the  tendon  of  the 
adductor  magnus.  They  supply  the  knee-joint  and  the  lower  part  of 
the  femur. 

The  Azygos  articular  artery  pierces  the  posterior  ligament  of  the 
joint,  the  ligamentum  posticum  Winslowii,  and  supplies  the  synovial 
membrane  in  its  interior.  There  are  frequently  several  posterior  arti- 
cular arteries. 

The  Inferior  articular  arteries  wind  around  the  head  of  the  tibia 
immediately  below  the  joint,  and  anastomose  with  each  other,  the 
superior  articular  arteries,  and  the  recurrent  of  the  anterior  tibial 
The  external  passes  beneath  the  two  external  lateral  ligaments  of  the 
joint,  and  the  internal  beneath  the  internal  lateral  ligament.  They 
supply  the  knee-joint  and  the  heads  of  the  tibia  and  fibula. 

The  Sural  arteries  (sura,  the  calf)  are  two  large  muscular  branches, 
which  are  distributed  to  the  two  heads  of  the  gastrocnemius  muscle. 

ANTERIOR  TIBIAL   ARTERY. 

The  anterior  tibial  artery  passes  forwards  between  the  two  heads 
of  the  tibialis  posticus  muscle,  and  through  the  openiDg  in  the  upper 
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part  of  the  interosseous  membrane,  to  the  anterior  tibial  region.  It 
then  runs  down  the  anterior  aspect  of  the  leg  to  the  ankle-joint,  where 
it  becomes  the  dorsalis  pedis. 

Relations. — In  its  course  downwards  it  rests  upon  the  interosseous 
membrane  (to  which  it  is  connected  by  a  little  tendinous  arch  which  is 
thrown  across  it),  the  lower  part  of  the  tibia,  and  the  anterior  ligament 
of  the  joint.  In  the  upper  third  of  its  course  it  is  situated  between 
the  tibialis  anticus  and  extensor  longus  digitorum,  lower  down  between 
the  tibialis  anticus  and  extensor  proprius  pollicis ;  and  just  before  it 
reaches  the  ankle  it  is  crossed  by  the  tendon  of  the  extensor  proprius 
pollicis,  and  becomes  placed  between  that  tendon  and  the  tendons  of 
the  extensor  longus  digitorum.  Its  immediate  relations  are  the  renae 
comites  and  the  anterior  tibial  nerve,  which  latter  lies  at  first  to  its 
outer  side,  and  at  about  the  middle  of  the  leg  becomes  placed  superfici- 
ally to  the  artery. 

Plan  of  the  rdaUons  of  the  Anterior  Tibial  Artery. 

Front. 

Deep  fascia, 
Tibialis  anticus, 
Extensor  longus  digitorum, 
Extensor  proprius  pollicis, 
Anterior  tibial  nerve. 


Inner  Side. 

Tibialis  anticus. 
Tendon  of  the 
extensor  pro- 
prius pollicis. 


Anterior  tibial 
artery. 


Outer  Side, 

Anterior  tibial  nerve, 
Extensor  longus  digitorum. 
Extensor  proprius  polUds, 
Tendons  of  the  extensor 
longus  digitorum. 


Behind. 

Interosseous  membrane, 
Tibia  (lower  fourth). 
Ankle  joint. 

Branches* — The  branches  of  the  Anterior  Tibial  Artery  are  the — 

Recurrent, 
Muscular, 
External  malleolar. 
Internal  malleolar. 

The  Recurrent  branch  passes  upwards  beneath  the  origin  of  the 
tibialis  anticus  muscle  to  the  front  of  the  knee-joint,  upon  which  it 
is  distributed,  anastomosing  with  the  articular  arteries. 

The  Muscular  branches  are  very  numerous,  they  supply  the  muscles 
of  the  anterior  tibial  region. 

The  Malleolar  arteries  are  distributed  to  the  ankle-joint ;  the  ex- 
ternal passing  beneath  the  tendons  of  the  extensor  longus  digitorum 

branches  of  the  popliteal.  1 1 .  The  internal  malleolar  artery.  17>  The  external 
malleolar  inosculating  with  the  anterior  peroneal  artery  12.  13.  The  dorsalis 
pedis  artery.  14.  The  tarsea  and  metatarsea  arteries;  the  tarsea  is  nearest  the 
ankle,  the  metatarsea  is  seen  ^ving  off  the  interossese.  15.  The  dorsalis  halluda 
artery.    l6.  The  communicatmg  branch. 
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and  peroneus  tertius,  inosculates  with  the  anterior  peroneal  artery 
and  with  the  branches  of  the  dorsalis  pedis ;  the  internal^  beneath  the 
tendons  of  the  extensor  proprius  pollicis  and  tibialis  anticus,  inoscu- 
lates with  branches  of  the  posterior  tibial  and  internal  plantar  artery. 
They  supply  branches  to  the  ankle-joint. 

The  Dorsalis  pedis  artery  is  continued  forward  along  the  tibial 
side  of  the  dorsum  of  the  foot,  from  the  ankle  to  the  base  of  the  meta- 
tarsal bone  of  the  great  toe,  where  it  divides  into  two  branches,  the 
dorsalis  hallucis  and  communicating. 

Rdations. — The  dorsalis  pedis  is  situated  along  the  outer  border  of 
the  tendon  of  the  extensor  proprius  pollicis ;  on  its  fibular  side  is  the 
innermost  tendon  of  the  extensor  longus  digitorum,  and  near  its 
termination  it  is  crossed  by  the  inner  tendon  of  the  extensor  brevis 
digitorum.  It  is  accompanied  by  venae  comites,  and  has  the  continua- 
tion of  the  anterior  tibial  nerve  to  its  outer  side. 

Plan  of  the  relations  of  the  Dorsalis  Pedis  Artery. 

In  Front. 

Integument, 
Deep  ftuscia, 
Inner  tendon  of  the  extensor 
bre\iB  digitorum. 


Inner  Side, 

Tendon  of  the  ex- 
tensor proprius 
pollicis. 


Dorsalis  Pedis 
Artery. 


Outer  Side. 

Tendon  of  the  extensor 

longus  digitorum. 
Border  of  the  extensor 
brevis  digitorum  muscle. 


Behind. 

Bones  of  the  tarsus,  with 
their  ligaments. 

Branches. — The  branches  of  this  artery  are  the — 

Tarsea, 

Metatarsea, — interosseae, 

Dorsalis  hallucis,— collateral  digital. 

Communicating. 
The  Tarsea  arches  transversely  across  the  tarsus,  beneath  the  ex- 
tensor brevis  digitorum  muscle,  and  supplies  the  articulations  of  the 
tarsal  bones  and  the  Outer  side  of  the  foot ;  it  anastomoses  with  the 
external  malleolar,  the  peroneal  arteries,  and  the  external  plantar. 

The  Metatarsea  forms  an  arch  across  the  base  of  the  metatarsal 
bones,  and  supplies  the  outer  side  of  the  foot,  anastomosing  with  the 
tarsea  and  with  the  external  plantar  artery.  The  metatarsea  gives  off 
three  branches,  the  inierossea,  which  pass  forward  upon  the  dorsal 
interossei  muscles,  and  divide  into  two  collateral  branches  for  adjoining 
toes.  At  their  commencement  these  interosseous  branches  receive  the 
posterior  perforating  arteries  from  the  plantar  arch,  and  opposite  the 
heads  of  the  metatarsal  bones  they  are  joined  by  the  anterior  perforat- 
ing branches  from  the  digital  arteries. 
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The  DorscUis  haUucis  runs  forward  upon  the  first  dorsal  interosse- 
ous muscle,  and  at  the  base  of  the  first  phalanx  divides  into  two 
branches,  one  of  which  passes  inwards  beneath  the  tendon  of  the  ex- 
tensor proprius  pollicis,  and  is  distributed  to  the  inner  border  of  the 
great  toe,  \^hile  the  other  bifurcates  for  the  supply  of  the  adjacent 
sides  of  the  great  and  second  toes. 

The  CommuntccUing  artery  passes  into  the  sole  of  the  foot  between 
the  two  heads  of  the  first  dorsal  interosseous  muscle,  and  inosculates 
with  the  termination  of  the  external  plantar  artery. 

Besides  the  preceding,  numerous  branches  are  distributed  to  the 
bones  and  articulations  of  the  foot,  particularly  along  the  inner  border 
of  the  latter. 

POSTERIOR   TIBIAL    ARTERY. 

The  posterior  tibial  artery  passes  obliquely  downwards  along  the 
tibial  side  of  the  leg  from  the  lower  border  of  the  popliteus  muscle  to 
the  concavity  of  the  os  calcis,  where  it  divides  into  the  internal  and 
external  plantar  artery. 

Relatums. — In  its  course  downwards  it  lies  first  upon  the  tibialis 
posticus,  next  upon  the  flexor  longus  digitorum,  and  then  upon  the 
tibia ;  it  is  covered  in  by  the  intermuscular  fascia  which  separates  it 
above  from  the  soleus,  and  below  from  the  deep  fascia  of  the  leg  and 
the  integument.  It  is  accompanied  by  its  venae  comites,  and  by  the 
posterior  tibial  nerve,  which  latter  lies  at  first  to  its  outer  side,  then 
superficially  to  it,  and  again  to  its  outer  side. 

Plan  of  the  relations  of  the  Posterior  Tibial  Artery. 

Superficially. 

Soleus, 
Deep  fascia, 


The  intennuscular  fascia. 


Inner  Side, 
Vein. 


Posterior  Tibial 
Artery. 


Outer  Side. 

Posterior  tibial  nerve, 
Vein. 


Deeply. 

Tibialis  posticiu, 
Flexor  longus  digitorum, 
Tibia. 

Branches. — The  branches  of  the  posterior  tibial  artery  are  the — 

Peroneal, 
Nutritious, 
Muscular, 
Internal  calcanean. 
Interna]  plantar. 
External  plantar. 
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eidulery  ginny  off  iti  ijiw— ' ■' '—' ^— 

iiboTe  the  two  had*  of  the  gmtrooiemiu 


Hie  poplLteid  ulery  giviu  off  iti  utieiilu  uiil  miueulu  bnochea ;  the  two 

— ■--  -— '— * —en  in  the  upper  part  of  the  poplitetl  «pKe  pMKipg 

le  gmtrooiemiv  miucle,  whldi  vc  cut  through  neAr 
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The  Peroneal  artery  is  given  off  from  the  posterior  tibial  at  about 
two  inches  below  the  lower  border  of  the  popliteus  muscle;  it  is 
nearly  as  large  as  the  anterior  tibial  artery,  and  passes  obliquely  out- 
wards to  the  fibula.  It  then  runs  downwards  along  the  inner  border 
of  the  fibula  to  its  lower  third,  where  it  divides  into  the  anterior  and 
posterior  peroneal  artery. 

BelaMons, — The  peroneal  artery  rests  upon  the  tibialis  posticus 
muscle,  and  is  covered  in  by  the  soleus,  the  intermuscular  &8<na,  and 
the  flexor  longus  pollicis,  having  the  fibula  to  its  outer  side. 

Plan  of  the  rdaiions  of  the  Peroneal  Artery. 

In  Front, 

Soleus, 

Intermuscular  fascia, 
Flexor  long^us  pollicis. 


Peroneal  Artery. 


Outer  Side. 
Fibula. 


Behind. 
Tibialis  posticus. 

Branches. — The  branches  of  the  peroneal  artery  are  muscular  to  the 
neighbouring  muscles,  particularly  to  the  soleus,  and  the  two  terminal 
branches  anterior  and  posterior  peroneal 

The  Anterior  peroneal  pierces  the  interosseous  membrane  at  the 
lower  third  of  the  leg,  and  is  distributed  on  the  front  of  the  outer 
malleolus,  anastomosing  with  the  external  malleolar  and  tarsal  artery. 
This  branch  is  very  variable  in  size. 

The  Posterior  peroneal  continues  onwards  along  the  posterior  aspect 
of  the  outer  malleolus  to  the  side  of  the  os  calcis,  to  which  and  to  the 
muscles  arising  from  it,  it  distributes  external  oalcanean  branches. 
It  anastomoses  with  the  anterior  peroneal,  tarsal,  external  plantar, 
and  posterior  tibial  artery. 

The  Nutritious  artery  of  the  tibia  arises  from  the  trunk  of  the 
tibial,  frequently  above  the  origin  of  the  peroneal,  and  proceeds  to  the 
nutritious  canal  which  it  traverses  obliquely  from  below  upwards. 

The  Muscular  branches  of  the  posterior  tibial  artery  are  distributed 
to  the  soleus  and  to  the  deep  muscles  on  the  posterior  aspect  of  the 
leg.  One  of  these  branches  is  deserving  of  notice,  a  recurrent  branchy 
which  arises  from  the  posterior  tibial  above  the  origin  of  the  peroneal 

tiieir  origin.  The  two  inferior  are  in  relation  with  the  popliteus  muscle. 
10.  The  anterior  tibial  artery  passing  through  the  angular  interspace  between 
the  two  heads  of  the  tibialis  posticus  muscle.  11.  The  posterior  tibial  artery. 
12.  The  relative  position  of  the  tendons  and  artery  at  the  inner  ankle  firom 
within  outwards,  previously  to  their  passing  beneath  the  internal  annular  liga- 
ment. IS.  The  peroneal  artery,  dividing  mto  two  branches ;  the  anterior  pe- 
roneal is  seen  piercing  the  interosseous  membrane.    14.  The  posterior  peroneal. 
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■rterj,  ]HeRM  th«  aolena  and  i»  distributed  upon  the  inner  side  of 
the  hrad  o[  tfae  tibia,  uiutamoiing  with  itie  inferior  internal  uticular. 
The  /nfenaf  a^autean  bra«chti,  three  oc  foni  in  number,  jiroceed 
ban  the  posterior  tibial  artery  immediately  before  its  dirisioo  ;  they 
*re  distributed  to  the  inner  side  of  the  ot  calds,  to  the  integument,  and 
to  the  mnulei  which  arise  from  its  inner  luberoiitif,  and  they  auasto- 
moM  with  the  external  cslcanean  braochei,  and  with  all  the  neigh- 


*  The  arteries  of  ttie  sole  of  the  foot;  tlie  first  snd  apart  of  the  seeomllajer 
rf  muiclfa  hning  been  remowd,  I.  The  usAet  and  poittrior  put  of  tlie  m 
Caleb  i  to  which  the  orifins  of  the  first  lijer  of  miudes  remHin  attached.  I. 
rbe  biueulue  Bcassarius.    3  lie  Long  floor  tendons.    4.  The  tendon  of  the 

internal  plantar.  7-  The  ertemal  plantar  arterj.  9.  The  plsotar  areh  nvinr 
DffrbuT  digital  biancheipwhiehpusfarwards  on  the  iDterostei  muscles  to  dtniS 
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border  of  the  foot  between  the  abductor  pollicis  and  flexor  brevis 
digitomm  nmsdes,  supplying  the  inner  border  of  the  foot  and 
great  toe. 

The  Eaetemal  plantar  artery,  much  larger  than  the  internal,  passes 
obliquely  outwards  between  the  first  and  second  layers  of  the  plantar 
muscles,  to  the  fifth  metatarsal  space.  It  then  turns  horizontally  in- 
wards between  the  second  and  third  layers,  to  the  first  metatarsal 
space,  where  it  inosculates  with  the  communicating  branch  from  the 
dorsalis  pedis.  The  horizontal  portion  of  the  artery  describes  a  slight 
curve,  having  the  convexity  forwards ;  this  is  the  plantar  arch. 

Branches, — The  branches  of  the  external  plantar  artery  are  the— 

Muscular, 

Articular, 

Digital, — anterior  perforating. 

Posterior  perforating. 

The  Mtucidar  branches  are  distributed  to  the  muscles  in  the  sole  of 
the  foot. 

The  Articular  branches  supply  the  ligaments  of  the  articulations  of 
the  tarsus,  and  their  synovial  membranes. 

The  DigUal  branches  are  four  in  number: — the  first  is  distributed  to 
the  outer  side  of  the  little  toe ;  the  three  others  pass  forwards  to  the 
cleft  between  the  toes  and  divide  into  collateral  branches,  which  sup- 
ply the  adjacent  sides  of  the  three  external  toes,  and  the  outer  side 
of  the  second.  At  the  bifurcation  of  the  toes,  a  small  branch  is  sent 
upwards  from  each  digital  artery,  to  inosculate  with  the  interosse- 
ous branches  of  the  metatarsea;  these  are  the  anterior  perforating 
arteries. 

The  Posterior  per/orating  are  three  small  branches  which  pass 
upwards  between  the  heads  of  the  three  external  dorsal  interossei 
muscles  to  inosculate  with  the  arch  formed  by  the  metatarsea 
artery. 

Varieties  in  the  Arteries  of  the  lower  Extremity. — The  femoral 
artery  occasionally  divides  at  Poupart's  ligament  into  two  branches, 
and  sometimes  into  three ;  the  former  is  an  instance  of  the  high 
division  of  the  profunda  artery ;  and  in  a  case  of  the  latter  kind  which 
occurred  during  my  dissections,  the  branches  were  the  profunda,  the 
superficial  femoral,  and  internal  circumflex  artery.  Dr.  Quain,  in  his 
''  Elements  of  Anatomy,'*  records  an  instance  of  a  high  division  of  the 
femoral  artery,  in  which  the  two  vessels  became  again  united  in  the 
popliteal  region.  The  point  of  origin  of  the  pro&nda  artery  varies 
considerably  in  different  subjects,  being  sometimes  nearer  to  and  some- 
times fiirther  from  Poupart's  ligament,  but  more  frequently  the  former. 
The  branches  of  the  popliteal  artery  are  very  liable  to  variety  in  size ; 
and  in  all  these  cases  the  compensating  principle,  so  constant  in  the 
vascular  system,  is  strikingly  manifested.  When  the  anterior  tibial  is 
of  small  size,  the  peroneal  is  large ;  and,  in  place  of  dividing  into  two 
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terminal  branches  at  the  lower  third  of  the  leg,  descends  to  the  lower 
part  of  the  interosseous  membrane,  and  emerges  upon  the  front  of  the 
ankle,  to  supply  the  dorsum  of  the  foot :  or  the  posterior  tibial  and 
plantar  arteries  are  large,  and  the  external  plantar  is  continued  be- 
tween the  heads  of  the  first  dorsal  interosseous  muscle,  to  be  distri- 
buted to  the  dorsal  surface  of  the  foot  Sometimes  the  posterior  tibial 
artery  is  small  and  thread-like ;  and  the  peroneal,  after  descending 
to  the  ankle,  curves  inwards  to  the  inner  malleolus,  and  divides  into 
the  two  plantar  arteries.  If  in  this  case  the  posterior  tibial  be  suffi- 
ciently large  to  reach  the  ankle,  it  inosculates  with  the  peroneal  pre- 
viously to  its  division.  The  internal  plantar  artery  sometimes  takes 
the  distribution  of  the  external  plantar,  which  is  short  and  diminutive, 
and  the  latter  not  unfrequently  replaces  a  deficient  dorsalis  pedis. 

The  varieties  of  arteries  are  interesting  in  the  practical  application 
of  a  knowledge  of  their  principal  forms  to  surgical  operations ;  in  their 
transcendental  anatomy,  as  illustrating  the  normal  distribution  in 
animals;  or  in  many  cases,  as  diverticula  permitted  by  Nature,  to 
teach  her  observers  two  important  principles: — -firsts  in  respect  to 
herseli^  that,  however  in  her  means  she  may  indulge  in  change,  the 
end  is  never  overlooked,  and  a  limb  is  as  surely  supplied  by  a  leash  of 
arteries,  various  in  their  course,  as  by  those  which  we  are  pleased  to 
consider  normal  in  distribution;  and  secondly^  with  regard  to  us, 
that  we  should  ever  be  keenly  alive  to  what  is  passing  beneath  our 
observation,  and  ever  ready  in  the  most  serious  operation  to  deviate 
from  our  course  and  avoid — or  give  eyes  to  our  knife,  that  it  may  see 
— the  concealed  dangers  which  it  is  our  pride  to  be  able  to  contend 
with  and  vanquish. 

PULMONARY   ARTBRY. 

The  pulmonary  artery  arises  from  the  left  side  of  the  base  of  the 
right  ventricle  in  front  of  the  origin  of  the  aorta,  and  ascends  obliquely 
to  the  under  surface  of  the  arch  of  the  aorta,  where  it  divides  into  the 
right  and  left  pulmonary  arteries.  In  its  course  upwards  and  back- 
wards it  inclines  to  the  left  side,  crossing  the  commencement  of  the 
aorta,  and  is  connected  to  the  under  surface  of  the  arch  by  a  ligament- 
ous cord,  the  remains  of  the  ductus  arteriosus. 

Relations. — It  is  enclosed  for  one  half  of  its  extent  by  the  pericar- 
dium, and  receives  the  attachment  of  the  fibrous  portion  of  the  peri- 
cardium by  its  upper  portion.  Behind,  it  rests  against  the  ascending 
aorta ;  on  either  side  is  the  appendix  of  the  corresponding  auricle  with 
a  coronary  artery ;  and  above,  the  cardiac  ganglion  and  the  remains 
of  the  ductus  arteriosus. 

The  Right  pulmonary  artery  passes  beneath  the  arch  and  behind 
the  ascending  aorta,  and  in  the  root  of  the  lungs  divides  into  three 
branches  for  the  three  lobes. 

The  Left  pulmonary  artery^  rather  larger  than  the  right,  passes  in 
front  of  the  descending  aorta,  to  the  root  of  the  left  lung  to  which  it 
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is  distributed.  These  arteries  divide  and  subdivide  in  the  structure 
of  the  lungs,  and  terminate  in  capillary  vessels  which  form  a  network 
around  the  bronchial  cells,  and  become  continuous  with  the  radicles 
of  the  pulmonary  veins. 

RdtUions. — In  the  root  of  the  rigM  lung  examined  from  above 
downwards,  the  pulmonary  artery  is  situated  between  the  bronchus, 
and  pulmonary  veins  ;  the  former  being  above,  the  latter  below ;  while 
in  the  lefi  lung  the  artery  is  the  highest,  next  the  bronchus,  and  then 
the  veins.  On  both  sides,  from  before  backwards,  the  artery  is  situ- 
ated between  the  veins  and  bronchi,  the  former  being  in  front,  and 
the  latter  behind. 
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CHAPTER  VI. 


OF  THE  VEINS. 


The  veins  are  the  vessels  which  return  the  blood  to  the  auricles  of 
the  heart,  after  it  has  been  circulated  by  the  arteries  through  the  va- 
rious tissues  of  the  body.  They  are  much  thinner  in  structure  than 
the  arteries,  so  that  when  emptied  of  their  blood  they  become  flat- 
tened and  collapsed.  The  veins  of  the  systemic  circulation  convey 
the  dark-coloured  and  impure  or  venous  blood  from  the  capillary  system 
to  the  right  auricle  of  the  heart,  and  they  are  found  after  death  to  be 
more  or  less  distended  with  that  fluid.  The  veins  of  the  pulmonary 
circulation  resemble  the  arteries  of  the  systemic  circulation  in  contain- 
ing during  life  the  pure  or  arterial  blood,  which  they  transmit  from 
the  capillaries  of  the  lungs  to  the  left  auricle. 

The  veins  commence  by  minute  radicles  in  the  capillaries  which  are 
everywhere  distributed  through  the  textures  of  the  body,  and  con- 
verge to  constitute  larger  and  larger  branches,  till  they  terminate  in 
the  large  trunks  which  convey  the  venous  blood  directly  to  the  heart. 
In  diameter  they  are  larger  than  the  arteries,  and  like  those  vessels 
their  combined  areae  would  constitute  an  imaginary  cone,  whereof  the 
apex  is  placed  at  the  heart,  and  the  base  at  the  surface  of  the  body. 
It  follows  from  this  arrangement,  that  the  blood  in  returning  to  the 
heart  is  passing  from  a  larger  into  a  smaller  channel,  and  therefore 
that  it  increases  in  rapidity  during  its  course. 

Veins  admit  of  a  threefold  division,  into  superficial,  deep,  and 
sinuses. 

The  Superficial  veins  return  the  blood  from  the  integument  and  su- 
perficial structures,  and  take  their  course  between  the  layers  of  the 
superficial  fascia  ;  they  then  pierce  the  deep  fascia  in  the  most  con- 
venient and  protected  situations,  and  terminate  in  the  deep  veins. 
They  are  unaccompanied  by  arteries,  and  are  the  vessels  usually  se- 
lected for  venesection. 

The  Deep  veins  are  situated  among  the  deeper  structures  of  the  body 
and  generally  in  relation  with  the  arteries  ;  in  the  limbs  they  are  en- 
closed in  the  same  sheath  with  those  vessels,  and  they  return  the 
venous  blood  from  the  capillaries  of  the  deep  tissues.  In  company 
with  all  the  smaller,  and  also  with  the  secondary  arteries,  as  the 
brachial,  radial,  and  ulnar  in  the  upper,  and  the  tibial  and  peroneal  in 
the  lower  extremity,  there  are  two  veins,  placed  one  on  each  side  of 
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the  artery,  and  named  vena  comites.  The  larger  arteries,  as  the 
axillary,  subclavian,  carotid,  popliteal,  femoral,  &c.,  are  accompanied 
by  a  single  venous  trunk.  Sinuses  differ  from  veins  in  their  structure  ; 
and  also  in  their  mode  of  distribution,  being  coniined  to  especial  organs 
and  situated  within  their  substance.  The  principal  venous  sinuses 
are  those  of  the  dura  mater,  the  diploe,  the  cancellous  structure  of 
bones,  and  the  uterus. 

The  communications  between  veins  are  even  more  frequent  than 
those  of  arteries,  and  they  take  place  between  the  larger  as  well  as 
among  the  smaller  vessels  ;  the  venae  comites  communicate  with  each 
other  very  frequently  in  their  course,  by  means  of  short  transverse 
branches  which  pass  across  from  one  to  the  other.  These  communica" 
tions  are  strikingly  exhibited  in  the  frequent  inosculations  of  the 
spinal  veins,  and  in  the  various  venous  plexuses,  as  the  spermatic 
plexus,  vesical  plexus,  &c.  The  office  of  these  inosculations  is  very 
apparent,  as  tending  to  obviate  the  obstructions  to  which  the  veins  are 
particularly  liable  from  the  thinness  of  their  coats,  and  from  their 
inability  to  overcome  much  impediment  by  the  force  of  their  current. 

Veins,  like  arteries,  are  composed  of  three  coats,  external  or  cellulo- 
fibrous,  middle  or  fibrous,  and  internal  or  serous.  The  external  coat  is 
firm  and  strong,  and  resembles  that  of  arteries.  The  middle  coat 
consists  of  two  layers,  an  outer  layer  of  contractile  fibrous  tissue  dis- 
posed in  a  circuit  direction  around  the  vessel,  and  an  inner  layer  of 
organic  muscular  fibres  arranged  longitudinally.  This  latter  resem- 
bles the  inner  layer  of  the  middle  coat  of  arteries,  but  is  somewhat 
thicker,  and  is  not  unfrequently  hypertrophied.  The  intemal  coat,  as 
in  arteries,  consists  of  a  striated  or  fenestrated  layer,  and  a  layer  of 
epithelium  ;  it  is  continuous  with  the  intemal  coat  of  arteries  through 
the  medium  of  the  lining  membrane  of  the  heart  on  the  one  hand, 
and  through  the  capillary  vessels  on  the  other.  The  differences  in 
structure,  therefore,  between  arteries  and  veins  relate  to  the  differ- 
ence of  thickness  of  their  component  layers,  and  to  the  absence  of  the 
elastic  coat  in  the  latter.  Moreover,  another  difference  occurs  in  the 
presence  of  valves.  The  valves  of  veins  are  composed  of  a  thin  layer 
of  fibrous  membrane,  lined  upon  its  two  surfaces  by  epithelium.  The 
segments  or  fiaps  of  the  valves  of  veins  are  semilunar  in  form  and 
arranged  in  pairs,  one  upon  either  side  of  the  vessel  ;  in  some  in- 
stances there  is  but  a  single  flap,  which  has  a  spiral  direction,  and 
occasionally  there  are  three.  The  free  border  of  the  valvular  flaps  is 
concave,  and  directed  forwards,  so  that  while  the  current  of  blood  is 
permitted  to  flow  freely  towards  the  heart,  the  valves  are  distended 
and  the  current  intercepted  if  the  stream  becomes  retrograde  in  its 
course.  Upon  the  cardiac  side  of  each  valve  the  vein  is  expanded 
into  two  pouches  (sinuses),  corresponding  with  the  flaps  of  the  valves, 
which  give  to  the  distended  or  injected  vein  a  knotted  appearance. 
The  valves  are  most  numerous  in  the  veins  of  the  extremities,  particu- 
larly in  the  deeper  veins,  and  they  are  generally  absent  in  the  very 
small  veins,  and  in  the  veins  of  the  viscera,  as  in  the  portal  and  cere- 
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bial  yeins  :  they  are  also  absent  in  the  large  trunks,  as  in  the  yense 
cayse,  yenae  azygos,  innominatae,  and  iliac  veins. 

Sinuses  are  venous  channels,  excavated  in  the  structure  of  an  organ, 
and  lined  by  the  internal  coat  of  the  veins  ;  of  this  structure  are  the 
sinuses  of  the  dura  mater,  whose  external  covering  is  the  fibrous  tissue 
of  the  membrane,  and  the  internal,  the  serous  layer  of  the  veins.  The 
external  investment  of  the  sinuses  of  the  uterus  is  the  tissue  of  that 
oigan ;  and  that  of  the  bones,  the  lining  membrane  of  the  cells  and 
canals. 

Veins,  like  arteries,  are  supplied  with  nutritious  vessels,  the  vasa 
vasorum  ;  and  it  is  to  be  presumed  that  nervous  filaments  are  distri* 
buted  in  their  coats. 

I  shall  describe  the  veins  according  to  the  primary  division  of  the 
body ;  taking  first,  those  of  the  head  and  neck  ;  next,  those  of  the 
upper  extremity ;  then,  those  of  the  lower  extremity ;  and  lastly,  the 
veins  of  the  trunk. 


VEINS  OF  THE  HEAD  AND  NECK. 

The  veins  of  the  head  and  neck  may  be  arranged  into  three  groups, 
viz.  1.  Veins  of  the  exterior  of  the  head.  2.  Veins  of  the  diploe 
and  interior  of  the  cranium.     3.  Veins  of  the  neck. 

The  veins  of  the  exterior  of  the  head  are  the — 

Facial, 

Internal  maxillary. 

Temporal, 

Temporo-maxillary, 

Posterior  auricular. 

Occipital. 

The  Faded  vein  commences  upon  the  anterior  part  of  the  skull  in  a 
venous  plexus,  formed  by  the  communications  of  the  branches  of  the 
temporal,  and  descends  along  the  middle  line  of  the  forehead,  under 
the  name  of/ronful  vein,  to  the  root  of  the  nose,  where  it  is  connected 
with  its  fellow  of  the  opposite  side  by  a  conununicating  trunk  which 
constitutes  the  nasal  arch.  There  are  usually  two  frontal  veins 
which  communicate  by  a  transverse  inosculation  ;  but  sometimes  the 
vein  is  single  and  bifurcates  at  the  root  of  the  nose,  into  the  two  an- 
gular veins.  From  the  nasal  arch,  the  frontal  is  continued  downwards 
by  the  side  of  the  root  of  the  nose,  under  the  name  of  the  angrtlar 
vein ;  it  then  passes  beneath  the  zygomatic  muscles  and  becomes  the 
facial  vein,  and  descends  along  the  anterior  border  of  the  masseter 
muscle,  crossing  the  body  of  the  lower  jaw,  by  the  side  of  the  fecial 
artery,  to  the  submaxillary  gland,  and  from  thence  to  the  internal 
jugular  vein  in  which  it  terminates. 

The  branches  which  the  facial  vein  receives  in  its  course  are,  the 
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supra-orbital^  which  joins  the  frontal  vein ;  the  dorsal  wins  of  the  nose 
which  terminate  in  the  nasal  arch  ;  the  ophthalnUc^  which  communi- 
cates with  the  angular  vein ;  the  palpAral  and  nasal^  which  open  into 
the  angular  vein ;  a  considerable  trunk,  the  alveolar,  which  returns 
the  blood  from  the  spheno-maxillary  fossa,  from  the  infra-orbital, 
palatine,  vidian,  and  spheno-palatine  veins,  and  joins  the  facial  be- 
neath the  zygomatic  process  of  the  superior  maxillary  bone,  and  the 
veins  corresponding  with  the  branches  of  the  facial  artery. 

The  Internal  maxillary  vein  receives  the  branches  from  the  zygo- 
matic and  pterygoid  fossae  ;  these  are  so  numerous  and  communicate  so 
freely  as  to  constitute  a  pterygoid  plexus.  Passing  backwards  behind 
the  neck  of  the  lower  jaw,  the  internal  maxillary  joins  with  the 
temporal  vein,  and  the  common  trunk  resulting  from  this  union  consti- 
tutes the  temporo-maxiUary  vein. 

The  Temporal  vein  commences  on  the  vertex  of  the  head  by  a  plexi- 
form  network  which  is  continuous  with  the  frontal,  the  temporal, 
auricular  and  occipital  veins.  The  ramifications  of  this  plexus  form 
an  anterior  and  a  posterior  branch  which  unite  immediately  above  the 
zygoma ;  the  trunk  is  here  joined  by  another  large  vein,  the  middle 
temporal,  which  collects  the  blood  from  the  temporal  muscle,  and  around 
the  outer  segment  of  the  orbit,  and  pierces  the  temporal  fascia  near  the 
root  of  the  zygoma.  The  temporal  vein  then  descends  between  the 
meatus  auditorius  extemus  and  the  condyle  of  the  lower  jaw,  and 
unites  with  the  internal  maxillary  vein,  to  form  the  temporo-maxiUary. 

The  Temporo-maxillary  vein  formed  by  the  union  of  the  temporal 
and  internal  maxillary,  passes  downwards  in  the  substance  of  the 
parotid  gland  to  its  lower  border,  where  it  becomes  the  external 
jugular  vein.  It  receives  in  its  course  the  anterior  auricular,  masse- 
teric, transverse  faded,  and  parotid  veins,  and  near  its  termination  is 
joined  by  the  posterior  auricular  vein. 

The  Posterior  auricular  vein  communicates  with  the  plexus  upon 
the  vertex  of  the  head,  and  descends  behind  the  ear  to  the  temporo- 
maxillary  vein,  immediately  before  that  vessel  merges  in  the  external 
jugular.  It  receives  in  its  course  the  veins  from  the  external  ear  and 
the  stylo-mastoid  vein. 

The  Occipital  vein  commencing  posteriorly  in  the  plexus  of  the  vertex 
of  the  head,  follows  the  direction  of  the  occipital  artery,  and  passing 
deeply  beneath  the  muscles  of  the  back  part  of  the  neck,  terminates  in 
the  internal  jugular  vein.  This  vein  communicates  with  the  lateral 
sinus  by  means  of  a  large  branch  which  passes  through  the  mastoid 
foramen,  the  mastoid  vein. 


VEINS  OF  THE  DIPLOE. 

The  diploe  of  the  bones  of  the  head  is  frimished  in  the  adult  with 
irregular  sinuses,  which  are  formed  by  a  continuation  of  the  internal 
coat  of  the  yeins  into  the  osseous  canals  in  which  they  are  lodged.  At 
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the  middle  period  of  life  these  sinuses  are  confined  to  the  particular 
bones;  but  in  old  age,  affcer  the  ossification  of  the  sutures,  they  may  be 
traced  from  one  bone  to  the  next.  They  receive  their  blood  from  the 
capillaries  supplying  the  cellular  structure  of  the  diploe,  and  terminate 
externally  in  the  veins  of  the  pericranium,  and  internally  in  the  veins 
and  sinuses  of  the  dura  mater.  These  veins  are  separated  from  the 
bony  walls  of  the  canals  by  a  thin  layer  of  medulla. 


CEREBRAL  AND  CEREBELLAR  VEINS. 

The  cerebral  veins  are  remarkable  for  the  absence  of  valves,  and  for 
the  extreme  tenuity  of  their  coats.  They  may  be  arranged  into  the 
superficial,  and  deep  or  ventricular  veins. 

The  Superficial  cerdmd  veins  are  situated  upon  the  surface  of  the 
hemispheres,  lying  in  the  grooves  formed  by  the  convexities  of  the 
convolutions.  They  are  named  from  the  position  which  they  may 
chance  to  occupy  upon  the  sur&ce  of  this  organ,  either  superior  or  in- 
ferior, internal  or  external,  anterior  or  posterior.  * 

The  Superior  cereal  veins,  seven  or  eight  in  number  on  each  side, 
pass  obliquely  forwards,  and  terminate  in  the  superior  longitudinal 
sinus,  in  the  opposite  direction  to  the  course  of  the  stream  of  blood  in 
the  sinus. 

The  Deep  or  Ventricular  vems  commence  within  the  lateral  ventricles 
by  the  veins  of  the  corpora  striata  and  those  of  the  ciioroid  plexus, 
which  unite  to  form  the  two  venae  Galeni. 

The  Vena  Galeni  pass  backwards  in  the  structure  of  the  velum  in- 
terpositum ;  and  escaping  through  the  fissure  of  Bichat,  terminate  in 
the  straight  sinus. 

The  Cerebellar  veins  are  disposed,  like  those  of  the  cerebrum,  on  the 
surface  of  the  lobes  of  the  cerebellum ;  they  are  situated  some  upon  the 
superior,  and  some  upon  the  inferior  sur&ce,  while  others  occupy  the 
borders  of  the  organ.  They  terminate  in  the  lateral  and  petrosal 
sinuses. 

SINUSES   OF   THE   DURA   MATER. 

The  sinuses  of  the  dura  mater  are  irregular  channels,  formed  by  the 
splitting  of  the  layers  of  that  membrane,  and  lined  upon  their  inner 
surfistce  by  a  continuation  of  the  internal  coat  of  the  veins.  They  may 
be  divided  into  two  groups: — 1.  Those  situated  at  the  upper  and 
back  part  of  the  skull.  2.  The  sinuses  at  the  base  of  the  skuU.  The 
former  are,  the 

Superior  longitudinal  sinus. 

Inferior  longitudinal  sinus. 

Straight  sinus, 

Occipital  sinuses. 

Lateral  sinuses. 
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The  Superior  longitudinal  sinus  is  situated  in  the  attached  maigih 
of  the  falx  cerebri,  and  extends  along  the  middle  line  of  the  arch  of  the 
skull,  from  the  foramen  caecum  in  the  frontal,  to  the  inner  tuberosity 
of  the  occipital  bone,  where  it  divides  into  the  two  lateral  sinuses.  It 
is  triangular  in  form,  is  small  in  front,  and  increases  gradually  in  size 
as  it  passes  backwards ;  it  receives  the  superior  cerebral  veins  which 
open  into  it  obliquely,  numerous  small  veins  from  the  diploe,  and  near 
the  posterior  extremity  of  the  sagittal  suture  the  parietal  veins,  from 
the  pericranium  and  scalp.  Examined  in  its  interior,  it  presents 
numerous  transverse  fibrous  bands  (trabecule)  the  chordae  Willisii, 
which  are  stretched  across  its  inferior  angle ;  and  some  small  white 
granular  masses,  the  glandulae  Pacchioni ;  the  oblique  openings  of  the 
cerebral  veins,  with  their  valve-like  margin,  are  also  seen  upon  the  walls 
of  the  sinus. 

The  termination  of  the  superior  longitudinal  sinus  in  the  two  lateral 

Fig.  132.* 


sinuses  forms  a  considerable  dilatation,  into  which  the  straight  sinus 
opens  from  the  front,  and  the  occipital  sinuses  from  below.     This  dila- 


*  The  Binuses  of  the  upper  and  back  part  of  the  skull.  1 .  The  superior  lon- 
gitudinal sinus.  2,  2.  llie  cerebral  veins  opening  into  the  sinus  from  behind 
forwards.  3.  The  falx  cerebri.  4.  The  inferior  longitudinal  sinus.  5.  The 
straight  or  fourth  sinus.  6.  The  venae  Galeni.  7.  The  torcular  Herophili.  8. 
The  two  lateral  sinuses,  with  the  occipital  sinuses  between  them.  9.  The  ter- 
mination of  the  inferior  petrosal  sinus  of  one  side.  10.  The  dilatations  cor- 
responding with  the  jugular  fossae.    11.  The  internal  jugular  veins. 
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tation  is  named  the  torcular  Herophili,*  and  is  the  point  of  commnnica- 
tion  of  six  sinuses,  the  superior  longitudinal,  two  lateral,  two  occipital 
and  the  straight 

The  Inferior  lonffUudinal  sinus  is  situated  in  the  free  margin  of  the 
£Uz  cerebri;  it  is  cylindrical  in  form,  and  extends  from  near  the 
crista  galli  to  the  anterior  border  of  the  tentorium,  where  it  terminates 
in  the  straight  sinusw  It  receives  in  its  course  several  veins  from  the 
fiilx. 

The  Straight  or  fourth  sinus  is  the  sinus  of  the  tentorium ;  it  is 
situated  at  the  line  of  union  of  the  falx  with  the  tentorium;  is 
prismoid  in  form,  and  extends  across  the  tentorium,  from  the  termination 
of  the  inferior  longitudinal  sinus  to  the  torcular  Herophili.  It  receives 
the  venae  Galeni,  the  cerebral  veins  from  the  inferior  part  of  the  posr 
terior  lobes,  and  the  superior  cerebellar  veins. 

The  Occipital  sinttses  are  two  canals  of  small  size,  situated  in  the 
attached  border  of  the  falx  cerebelli ;  they  commence  by  several 
small  veins  around  the  foramen  magnum,  and  terminate  by  separate 
openings  in  the  torcular  Herophili.  They  not  unfrequently  communi- 
cate with  the  termination  of  the  lateral  sinuses. 

The  Lateral  sinuses,  conunencing  at  the  torcular  Herophili,  pass 
horizontally  outwards,  in  the  attached  margin  of  the  tentorium,  and 
then  curve  downwards  and  inwards  along  the  base  of  the  petrous 
portion  of  the  temporal  bone,  at  each  side,  to  the  foramina  lacera 
posteriora,  where  they  terminate  in  the  internal  jugular  veins.  Each 
sinus  rests  in  its  course  upon  the  transverse  groove  of  the  occipital 
bone,  posterior  inferior  angle  of  the  parietal,  mastoid  portion  of  the 
temporal,  and  again  on  the  occipital  bone.  They  receive  the  cerebral 
veins  from  the  inferior*  surfisice  of  the  posterior  lobes,  the  inferior 
cerebellar  veins,  the  superior  petrosal  sinuses,  the  mastoid,  and  posterior 
condyloid  veins,  and  at  their  termination,  the  inferior  petrosal  sinuses. 
These  sinuses  are  often  unequal  in  size,  the  right  being  larger  than  the 
left. 

The  sinuses  of  the  base  of  the  skull  are  the — 

Cavernous, 
Inferior  petrosal. 
Circular, 

Superior  petrosal, 
Transverse. 

The  Cavernous  sinttses  are  named  from  presenting  a  structure  similar 
to  that  of  the  corpus  cavemosum  penis.  They  are  situated  on  each 
side  of  the  sella  turcica,  receiving,  anteriorly,  the  ophthalmic  veins 
through  the  sphenoidal  fissures,  and  terminating  posteriorly  in  the  in- 
ferior petrosal  sinuses.    In  the  internal  wall  of  each  cavernous  sinus  is 

*  Torcular  (a  press),  from  a  supposition  entertained  by  the  older  anatomists 
that  the  columns  of  blood,  coming  in  diiferent  directions,  compressed  each  other 
at  this  point. 
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the  internal  carotid  artery,  accompanied  by  several  filaments  of  the 
carotid  plexus,  and  crossed  by  the  sixth  nerre ;  and,  in  its  external 
wall,  the  third,  fourth,  and  ophthalmic  nerves.  These  stmctures  are 
separated  from  the  blood  flowing  through  the  sinus,  by  the  tubular 
limng  membrane.  The  cerebral  veins  from  the  under  surface  of  the 
antenor  lobesi,  open  into  the  cavernous  sinuses.  They  communicate 
by  means  of  the  ophthalmic  with  the  hdaX  veins,  by  the  circular 
sinus  with  each  other,  and  by  the  superior  petrosal  with  the  lateral 
sinuses. 

The  Inferior  petrosal  sinuses  are  the  continuations  of  the  cavernous 
sinuses  backwards  along  the  lower  border  of  the  petrous  portion  of  the 

Fig.  133.* 


temporal  bone  at  each  side  of  the  base  of  the  skull,  to  the  foramina 
lacera  posteriora,  where  they  terminate  with  the  lateral  sinuses  in  the 
commencement  of  the  internal  jugular  veins. 

*  The  sinuses  of  the  base  of  the  skull.  1.  The  ophthalmic  veins.  S.  The 
cavernous  sinus  of  one  side.  3.  The  circular  sinus ;  the  figure  occupies  the 
position  of  the  pituitary  gland  in  the  sella  turcica.  4.  The  inferior  petroaal  sinus. 
5.  llie  transverse  or  anterior  occipital  sinus.  6.  The  superior  petrosal  sinus. 
7  The  internal  jugular  vein.  8.  The  foramen  magnum.  9.  The  occipital 
sinuses.    10.  The  torcular  Herophili.    11,  11.  The  lateral  sinuses. 
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The  Circular  sinus  (sinus  of  Ridley)  is  situated  in  the  sella  turcica, 
surrounding  the  pituitary  glaUd,  and  communicating  on  each  side 
with  the  cavernous  sinus.  The  posterior  segment  is  larger  than  the 
anterior. 

The  Superior  petrosal  sinuses  pass  obliquely  backwards  along  the 
attached  border  of  the  tentorium,  on  the  upper  margin  of  the  petrous 
portion  of  the  temporal  bone,  and  establish  a  communication  between 
the  cavernous  and  lateral  sinus  at  each  side.  They  receive  one  or  two 
cerebral  veins  from  the  inferior  part  of  the  middle  lobes,  and  a  cerebellar 
vein  from  the  anterior  border  of  the  cerebellum.  Near  the  extremity 
of  the  petrous  bone  these  sinuses  cross  the  oval  aperture  which  transr 
mits  the  fifth  nerve. 

The  Transverse  sinus  (basilar,  anterior  occipital)  passes  transversely 
across  the  basilar  process  of  the  occipital  bone,  forming  a  communicar 
tion  between  the  two  inferior  petrosal  sinuses.  Sometimes  there  are 
two  sinuses  in  this  situation. 

VEINS  OP   THE   NECK. 

The  veins  of  the  neck  which  return  the  blood  from  the  head  are  the — 

External  jugular. 
Anterior  jugular. 
Internal  jugular, 
Vertebral. 

The  External  jugular  vein  is  formed  by  the  union  of  the  pos- 
terior auricular  vein  with  the  temporo-maxillary,  and  commences 
at  the  lower  border  of  the  parotid  gland,  in  front  of  the  stemo-mastoid 
muscle.  It  descends  the  neck  in  the  direction  of  a  line  drawn  from  the 
angle  of  the  lower  jaw  to  the  middle  of  the  clavicle,  crosses  the  stemo- 
mastoid,  and  terminates  near  the  posterior  and  inferior  attachment  of 
that  muscle  in  the  subclavian  vein.  In  its  course  downwards  it  lies 
upon  the  anterior  lamella  of  the  deep  cervical  £^scia,  which  separates 
it  from  the  stemo-mastoid  muscle,  and  is  covered  in  by  the  platysma 
myoides  and  superficial  &8cia.  At  the  root  of  the  neck  it  pierces  the 
deep  cervical  fascia;  it  is  accompanied,  for  the  upper  half  of  its 
course,  by  the  auricularis  magnus  nerve.  The  branches  which  it  re- 
ceives are  the  occipital  cutaneous  and  posterior  cervical  cutaneous,  and, 
near  its  termination,  the  supra  and  posterior  scapular. 

The  extemal  jugular  vein  is  very  variable  in  size,  and  is  occasionally 
replaced  by  two  veins.  In  the  parotid  gland  it  receives  a  large  com- 
municating branch  from  the  internal  jugular  vein. 

The  Anterior  jugular  vein  is  a  trunk  of  variable  size,  which  col- 
lects the  blood  from  the  integument  and  superficial  stractures  on  the 
fore  part  of  the  neck.  It  passes  downwards  along  the  anterior  border 
of  the  stemo-mastoid  muscle,  and  opens  into  the  subclavian  vein,  near 
the  termination  of  the  extemal  jugular.    The  two  veins  communicate 
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with  each  other,  with  the  external,  and  with  the  internal  jugular 
vein. 

The  Internal  jugtdar  vein,  formed  by  the  convergence  of  the  lateral 
and  inferior  petrosal  sinus,  commences  at  the  foramen  lacerum  poste- 
rius  on  each  side  of  the  base  of  the  skull,  and  descends  the  side  of  the 
neck,  lying,  in  the  first  instance,  to  the  outer  side  of  the  internal 
carotid,  and  then  upon  the  outer  side  of  the  common  carotid  artery  to 
the  root  of  the  neck,  where  it  unites  with  the  subclavian,  and  consti- 
tutes the  vena  innominata.  At  its  commencement,  the  internal  jugu- 
lar vein  is  posterior  and  external  to  the  internal  carotid  artery,  and 
the  eighth  and  ninth  pairs  of  nerves ;  lower  down,  the  vein  and  artery 
are  on  the  same  plane,  the  glosso-pharyngeal  and  hypoglossal  nerves 
passing  forwards  between  them,  the  pneumogastric  being  between  and 
behind  in  the  same  sheath,  and  the  nervus  accessorius  crossing  ob- 
liquely behind  the  vein. 

The  Branches  which  the  internal  jugular  receives  in  its  course  are, 
the  /acicU,  the  lingtial,  the  inferior  pharyngeal,  the  occipiicd,  and  the 
superior  and  inferior  thyroid  veins. 

The  Vertebral'  vein  descends  by  the  side  of  the  vertebral  artery 
in  the  canal  formed  by  the  foramina  in  the  transverse  processes  of  the 
cervical  vertebrae,  and  terminates  at  the  root  of  the  neck  in  the  com- 
mencement of  the  vena  innominata.  In  the  lower  part  of  the  vertebral 
canal  it  frequently  divides  into  two  branches,  one  of  which  advances 
forwards,  while  the  other  passes  through  the  foramen  in  the  transverse 
process  of  the  seventh  cervical  vertebra,  before  opening  into  the  vena 
innominata. 

The  Branches  which  it  receives  in  its  course  are  the  posterior  condy- 
loid vein,  muscular  branches,  the  cervical  meningo-rachidian  veins,  and, 
near  its  termination,  the  superficial  and  deep  cervical  veins. 

The  Inferior  thyroid  veins,  two,  and  frequently  more  in  number,  are 
situated  one  on  each  side  of  the  trachea,  and  receive  the  venous  blood 
from  the  thyroid  gland.  They  communicate  with  each  other  and 
with  the  superior  thyroid  veins,  and  form  a  plexus  upon  the  front  of 
the  trachea.  The  right  vein  terminates  in  the  right  vena  innominata, 
just  at  its  union  with  the  superior  cava,  and  the  left  in  the  left  vena 
innominata. 

VEINS   OP   THE    UPPER   EXTREMITY. 

The  veins  of  the  upper  extremity  are  the  deep  and  superficial. 
The  deqp  veins  accompany  the  branches  and  trunks  of  the  arteries,  and 
constitute  their  vemt  comites.  The  venae  comites  of  the  radial  and 
ulnar  arteries  are  enclosed  in  the  same  sheath  with  those  vessels,  and 
terminate  at  the  bend  of  the  elbow  in  the  brachial  veins.  The 
brachial  venae  comites  are  situated  one  on  each  side  of  the  artery,  and 
open  into  the  axillary  vein ;  the  axillary  becomes  the  subclavian,  and 
the  subclavian  unites  with  the  internal  jugular  to  form  the  vena  inno- 
minata. 


The^ 


Cephalic  vein, 
MedUn  fein. 
Median  basilic. 
Median  cephalic. 


^nar  rein  collects 
the  renons  blood  from  Che  inner 
border  of  the  hand,  and  from  the 

teSa,  anil  ascends  the  inner  tide  of 
the  fore-arm  lo  the  bend  of  the 
elbow,  nheic  it  becomes  the  basilic 


TbePagltric 


i,  and  frequent];  abeent, 
commencei  upon  the  inner  border 
and  posterior  aspect  of  the  hand, 
and  auending  the  fore-arm  termi- 
nate! in  front  of  the  inner  condyle, 
in  the  anterior  ulnsr  vein. 

The  Basilk'txin  (j3m*.««,itiyal, 
or  principal)  ascends  from  the  com- 
mon ulnar  vein  tbrmed  b;  the  two 
preceding,  along  the  inner  tide  of 
the  Dpper  arm,  and  near  its  middle 
B  the  bscia ;  it  then  paaaee 
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border  of  Uie  fc 

The  CgiLliiBtin  (xif^i  the  head) 


if  the  thumb,  on 
of  the  hand,  and  ascends  along  the  oi 
he  bend  of  the  elbow,  where  it  becomes 


1.  The  radial  ve 
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It  behind  the  oiedii: 


\vii  uiAoa.  S.  The  baulic  vein,  piercing  the  deep 
■tinff  brmnch  between  the  deep  TeinH  of  the  rore-vm 
tanBui  vein-    JO.  ITie  laeditm  cephalic  veia,    II. 

F  deep  fuda,  and  dividir^  into  two  bnncba, 
Deoui  nerve.    17-  "na  apiral  cutaneoiu  nerve, 


AXILLARY   VEIN.  377 

of  the  arm  to  its  upper  third ;  it  then  enters  the  groove  between  the 
pectoralis  major  and  deltoid  muscles,  where  it  is  in  relation  with  the 
descending  branch  of  the  thoracico-acromialis  artery,  and  terminates 
beneath  the  clavicle  in  the  subclavian  vein.  A  large  communicating 
branch  sometimes  crosses  the  clavicle  between  the  external  jugular 
and  this  vein,  which  gives  it  the  appearance  of  being  derived  directly 
from  the  head — hence  its  appellation. 

The  Median  vein  is  intermediate  between  the  anterior  ulnar  and 
radial  vein  ;  it  collects  the  blood  from  the  anterior  aspect  of  the  fore- 
arm, communicating  with  the  two  preceding.  At  the  bend  of  the 
elbow  it  receives  a  branch  from  the  deep  veins,  and  divides  into  two 
branches,  the  median  cephalic  and  median  basilic. 

The  Median  cephalic  vein^  generally  the  smaller  of  the  two,  passes 
obliquely  outwards,  in  the  groove  between  the  biceps  and  supinator 
longus,  to  join  the  cephalic  vein.  The  branches  of  the  external  cuta- 
neous nerve  pass  behind  it. 

The  Median  basilic  vein  passes  obliquely  inwards,  in  the  groove 
between  the  biceps  and  pronator  radii  teres,  and  terminates  in  the 
basilic  vein.  This  vein  is  crossed  by  one  or  two  filaments  of  the  in- 
ternal cutaneous  nerve,  and  is  separated  from  the  brachial  artery  by 
the  aponeurotic  slip  given  oflF  by  the  tendon  of  the  biceps. 

AXILLARY   VEIN. 

The  axillary  vein  is  formed  by  the  union  of  the  venae  comites  of  the 
brachial  artery  with  the  basilic  vein.  It  lies  in  front  of  the  artery, 
and  receives  numerous  branches  from  the  collateral  veins  of  the 
branches  of  the  axillary  artery ;  and,  at  the  lower  border  of  the  first 
rib,  becomes  the  subclavian  vein. 

SUBCLAVLAN   VEIN. 

The  subclavian  vein  crosses  over  the  first  rib  and  beneath  the 
clavicle,  and  unites  with  the  internal  jugular  vein  to  form  the  vena 
innominata.  It  lies  at  first  in  front  of  the  subclavian  artery,  and  then 
in  front  of  the  scalenus  anticus,  which  separates  it  from  that  vessel. 
The  phrenic  and  pneumogastric  nerves  pass  between  the  artery  and 
vein.  The  veins  opening  into  the  subclavian  are  the  cephalic  below 
the  clavicle,  and  the  external  and  anterior  jugulars  above ;  occasionally 
some  small  veins  frt)m  the  neighbouring  parts  also  terminate  in  it. 

VEINS   OP   THE   LOWER   EXTREMITY* 

The  veins  of  the  lower  extremity  are  the  deep  and  superficial.  The 
deep  veins  accompany  the  branches  of  the  arteries  in  pairs,  and  form 
the  venae  comites  of  the  anterior  and  posterior  tibial  and  peroneal 
arteries.  These  veins  unite  in  the  popliteal  region  to  form  a  single 
vein  of  large  size,  the  popliteal,  which  successively  becomes  in  ite 
course  the  femoral  and  the  external  iliac  vein. 
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POPLITEAL   VEIN. 


The  popliteal  vein  ascends  through  the  popliteal  region,  lying,  in 
the  first  instance,  directly  upon  the  artery,  and  then  getting  somewhat 
to  its  outer  side.  It  receives  several  muscular  and  articular  branches, 
and  the  external  saphenous  vein.  The  valves  in  this  vein  are  four  or 
five  in  number. 


FEMORAL   VEIN. 

The  femoral  vein,  passing  through  the  opening  in  the  adductor 
magnus  muscle,  ascends  the  thigh  in  the  sheath  of  the  femoral  artery, 
and  eatering  the  pelvis  beneath  Poupart's  ligament,  becomes  the  ex- 
ternal iliac  vein.  In  the  lower  part  of  its  course  it  is  situated  upon 
the  outer  side  of  the  artery ;  it  then  becomes  placed  behind  that  vessel, 
and,  at  Poupart^s  ligament,  lies  to  its  inner  side.  It  receives  the 
muscular  veins,  and  the  profunda,  and,  through  the  saphenous  open- 
ing, the  internal  saphenous  vein.  The  valves  in  this  vein  are  four  or 
five  in  number. 

The  Profunda  vein  is  formed  by  the  convergence  of  the  numerous 
small  veins  which  accompany  the  branches  of  the  artery ;  it  is  a  vein 
of  large  size,  lying  in  front  of  the  profunda  artery,  and  terminates  in 
the  femoral  at  about  an  inch  and  a  half  below  Poupart^s  ligament. 

The  Superficial  veins  are  the  external  or  short,  and  the  internal  or 
long  saphenous. 

The  Ecdemal  saphenous  vein  collects  the  blood  from  the  outer  side 
of  the  foot  and  leg.  It  passes  behind  the  outer  ankle,  ascends  along 
the  posterior  aspect  of  the  leg,  lying  in  the  groove  between  the  two 
bellies  of  the  gastrocnemius  muscle,  and  pierces  the  deep  fascia  in  the 
popliteal  region  to  join  the  popliteal  vein.  It  receives  several  cuta- 
neous branches  in  the  popliteal  region  before  passing  through  the  deep 
fascia,  and  is  accompanied  in  its  course  by  the  external  saphenous 
nerve. 

The  Interned  saphenous  vein  commences  upon  the  dorsum  and  inner 
side  of  the  foot.  It  ascends  in  front  of  the  inner  ankle,  and  along  the 
inner  side  of  the  leg ;  it  then  passes  behind  the  inner  condyle  of  the 
femur  and  along  the  inner  side  of  the  thigh  to  the  saphenous  open- 
ing, where  it  pierces  the  sheath  of  the  femoral  vessels,  and  terminates 
in  the  femoral  vein,  at  about  one  inch  and  a  half  below  Poupart^s 
ligament. 

It  receives  in  its  course  the  cutaneous  veins  of  the  leg  and  thigh, 
and  communicates  freely  with  the  deep  veins.  At  the  saphenous 
opening  it  is  joined  by  the  superficial  epigastric  und  circumflexa  ilii 
veins,  and  by  the  external  pudic.  The  situation  of  this  vein  in  the 
thigh  is  not  unfrequently  occupied  by  two  or  even  three  trunks  of 
nearly  equal  size. 
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VEINS  OP  THE  TRUNK. 

The  veins  of  the  trunk  may  be  divided  into  1.  The  superior  vena 
cava,  with  its  formative  branches.  2.  The  inferior  vena  cava,  with 
its  formative  branches.  3  The  azygos  veins.  4.  The  vertebral  and 
spinal  veins.  5.  The  cardiac  veins.  6.  The  portal  vein.  7.  The 
pulmonary  veins. 

SUPERIOR   VENA  CAVA,  WITH   ITS   FORMATIVE   BRANCHEa 

VeruR  IrmominaUe, 

The  VevuB  vmominaiaB  are  two  large  trunks,  formed  by  the  union  of 
the  internal  jugular  and  subclavian  vein,  at  each  side  of  the  root  of  the 
ne<^. 

The  RigM  vena  innominata,  about  an  inch  and  a  quarter  in  length, 
lies  superficially  and  externally  to  the  arteria  innominata,  and  descends 
almost  vertically  to  unite  with  its  fellow  of  the  opposite  side  in  the 
formation  of  the  superior  cava.  At  the  junction  of  the  jugular  and 
subclavian  veins  it  receives  from  behind  the  ductus  lymphaticus  dexter, 
and  lower  down  it  has  opening  into  it  the  right  vertebral^  right  interruU 
mammary  and  righi  inferior  thyroid  vein. 

The  Left  vena  innominata,  considerably  longer  than  the  right,  ex- 
tends almost  horizontally  across  the  roots  of  the  three  arteries  arising 
from  the  arch  of  the  aorta,  to  the  right  side  of  the  mediastinum, 
where  it  unites  with  the  right  vena  innominata,  to  constitute  the  supe- 
rior cava. 

It  is  in  relation  in  front  with  the  left  stemo-clavicular  articulation 
and  the  first  piece  of  the  sternum.  At  its  commencement  it  receives 
the  thoracic  duct  which  opens  into  it  from  behind,  and  in  its  course  is 
joined  by  the  left  vertebrcHu,  left  inferior  thyroid,  Ufl  mammary,  and  by 
the  superior  intercostal  vein.  It  also  receives  some  small  veins  from 
the  mediastinum  and  thymus  gland.  There  are  no  valves  in  the  venae 
innominatae. 

SUPERIOR   VENA  CAVA. 

The  superior  cava  is  a  short  trunk  about  three  inches  in  length, 
formed  by  the  junction  of  the  two  venae  innominatae.  It  descends 
perpendicularly  on  the  right  side  of  the  mediastinum,  and  entering  the 
pericardium  terminates  in  the  upper  part  of  the  right  auricle. 

It  is  in  relation  in  front  with  the  thoracic  &scia,  which  separates  it 
from  the  thymus  gland,  and  with  the  pericardium ;  behind  with  the 
right  pulmonary  artery,  and  right  superior  pulmonary  vein ;  tntemaUy 
with  the  ascending  aorta ;  externaUy  with  the  right  phrenic  nerve,  and 
right  lung.  Inunediately  before  entering  the  pericardium  it  receives 
the  vena  azygos  major. 
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INFERIOR    VENA   CAVA,  WITH    ITS    FORMATIVE   BRANCHES. 


Fig.  136.* 


Iliac  Veins, 

The  External  iliac  vein  lies  to 
the  inner  side  of  the  correspond- 
ing artery  at  the  os  pubis ;  but 
gradually  gets  behind  it  as  it 
passes  upwards  along  the  brim 
of  the  pelvis,  and  terminates 
opposite  the  sacro-iliac  sym- 
physis by  uniting  with  the  in- 
ternal iliac,  to  form  the  common 
iliac  Tein.  Immediately  above 
Poupart^s  ligament  it  receives 
the  epigastric  and  circumflexa 
ilii  veins ;  it  has  no  valves. 

The  Internal  iliac  vein  is 
formed  by  vessels  which  cor- 
respond with  the  branches  of 
the  internal  iliac  artery ;  it  re- 
ceives the  returning  blood  from 
the  gluteal,  ischiatic,  internal 
pudic,  and  obturator  veins,  ex- 
ternally to  the  pelvis ;  and  from 
the  vesical  and  uterine  plexuses 
within  the  pelvis.  The  vein 
lies  to  the  inner  side  of  the  in- 
ternal iliac  artery,  and  termi- 
nates by  imiting  with  the  ex- 
ternal iliac  vein,  to  form  the 
common  iliac. 

The  Vesical  and  prostatic 
plexus  is  an  important  plexus 
of  veins  which  surrounds  the 
neck  and  base  of  the  bladder 
and  prostate  gland,  and  receives 
its  blood  from  the  great  dorsal 
vein  of  the  penis,  and  from  the 
veins  of  the  external  organs  of 
generation.  It  is  retained  in 
connection  with,  the  sides  of  the 
bladder  by  a  reflexion  of  the 
t>elvic  fEiscia. 

• 

•  The  veins  of  the  trank  and  neck.  1.  The  iuperior  vena  cava.  2.  The  left 
vena  innominata.  3.  The  right  vena  innominata.  4.  The  right  subclavian 
vein.  6.  The  internal  jugular  vein.  6.  The  external  jugular.  7.  The  anterior 
jugular.    8.  The  infenor  vena  cava.    9.  The  external  uiac  vein.    10.  Tht  in- 
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The  Uterine  plexus  is  situated  around  the  vagina,  and  upon  the 
sides  of  the  uterus,  between  the  two  layers  of  the  broad  ligaments. 
The  veins  forming  the  vesical  and  uterine  plexus  are  very  subject  to 
the  production  of  phlebolites. 

The  Common  Uiao  veins  are  formed  by  the  union  of  the  external 
and  internal  iliac  vein  on  each  side  of  the  pelvis.  The  right  common 
iliac,  shorter  than  the  left,  ascends  obliquely  behind  the  correspond- 
ing artery ;  and  upon  the  intervertebral  substance  between  the  fourth 
and  fifth  lumbar  vertebraB,  unites  with  the  vein  of  the  opposite  side, 
to  form  the  inferior  cava.  The  left  common  iliac,  longer  and  more 
oblique  than  the  right,  ascends  behind,  and  a  little  internally  to  the 
corresponding  artery,  and  passes  beneath  the  right  common  iliac  artery, 
near  its  origin,  to  unite  with  the  right  vein  in  the  formation  of  the 
inferior  vena  cava.  The  right  common  iliac  vein  has  no  branch  open- 
ing into  it ;  the  left  receives  the  vena  sacra  media.  These  veins  have 
no  valves. 

INFERIOR    VENA   CAVA. 

The  inferior  vena  cava  is  formed  by  the  union  of  the  two  common 
iliac  veins,  upon  the  intervertebral  substance  between  the  fourth  and 
fifth  lumbar  vertebra.  It  ascends  along  the  front  of  the  vertebr^ 
column,  on  the  right  side  of  the  abdominal  aorta,  and  passing  through 
the  fissure  in  the  posterior  border  of  the  liver  and  the  quadrilateral 
opening  in  the  tendinous  centre  of  the  diaphragm,  terminates  in  the 
inferior  and  posterior  part  of  the  right  auricle.  There  are  no  valves 
in  this  vein. 

It  is  in  relation  from  below  upwards,  in  front  with  the  mesentery 
transverse  duodenum,  portal  vein,  pancreas,  and  liver,  which  latter 
nearly  and  sometimes  completely  surrounds  it ;  behind  it  rests  upon  the 
vertebral  column  and  right  cms  of  the  diaphragm,  from  which  it  is  se- 
parated by  the  right  renal  and  lumbar  arteries ;  to  the  right  it  has  the 
peritoneum  and  sympathetic  nerve ;  and  to  the  left  the  aorta. 

The  Branches  which  the  inferior  cava  receives  in  its  course,  are 
the— 

Lumbar, 

Right  spermatic. 

Renal, 

Supra-renal, 

Phrenic, 

Hepatic 

teraal  iliac  vein.  11.  The  common  iliac  veins ;  the  small  vein  between  these  is 
the  vena  sacra  media  12,  12.  Lumbar  veins  13.  The  right  spermatic  vein. 
14.  The  left  spermatic,  opening  into  the  left  renal  vein.  15.  Tiie  right  renal 
vein.  id.  The  trunk  of  the  hepatic  veins  17-  The  greater  vena  azygos,  com- 
mencing inferiorlv  in  the  lumbar  veins.  18.  The  lesser  vena  azygos,  also  com- 
mencing in  the  lumbar  veins.  I9<  A  branch  of  communication  with  the  left 
renal  vein.  20.  The  termination  of  the  lesser  in  the  greater  vena  azygos.  21 
The  superior  intercostal  vein ;  communicating  inferiorly  with  the  lewer  vena 
aiygos,  and  terminating  superiorly  in  the  left  vena  innominata. 
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The  Lumbar  veins,  three  or  four  in  number  on  each  side,  collect  the 
yenouB  blood  from  the  muscles  and  integument  of  the  loins,  and  from 
the  spinal  veins:  the  left  are  longer  than  the  right  from  the  position 
of  the  vena  cava. 

The  Riffht  spermatic  vein  is  formed  by  the  two  veins  which  return 
the  blood  from  the  venous  plexus,  situated  in  the  spermatic  cord. 
These  veins  follow  the  course  of  the  spermatic  artery,  and  unite  to 
form  the  single  trunk  which  opens  into  the  inferior  vena  cava.  The 
left  spermatic  vein  terminates  in  the  left  renal  vein. 

The  Ovarian  veins  represent  the  spermatic  veins  of  the  male,  and 
collect  the  venous  blood  from  the  ovaries,  round  ligaments,  and  Fallo- 
pian tubes,  and  communicate  with  the  uterine  sinuses.  They  tenninate 
as  in  the  male. 

The  Benal  or  em,ui^ent  veins  return  the  blood  from  the  kidneys ; 
their  branches  are  situated  in  front  of  the  divisions  of  the  renal 
arteries,  and  the  left  opens  into  the  vena  cava  somewhat  higher  than 
the  right.  The  le/i  is  longer  than  the  right  in  consequence  of  the 
position  of  the  vena  cava,  and  crosses  the  aorta  immediately  below  the 
origin  of  the  superior  mesenteric  artery.  It  receives  the  left  spermatic 
vein,  which  terminates  in  it  at  right  angles :  hence  the  more  frequent 
occurrence  of  varicocele  on  the  left  than  on  the  right  side. 

The  Supra-renal  veins  terminate  partly  in  the  renal  veins,  and  partly 
in  the  inferior  vena  cava. 

The  Phrenic  veins  return  the  blood  from  the  ramifications  of  the 
phrenic  arteries ;  they  open  into  the  inferior  cava. 

The  Hepatic  veins  form  two  principal  trunks  and  numerous  smaller 
veins  which  open  into  the  inferior  cava,  while  that  vessel  is  situated 
in  the  posterior  border  of  the  liver.  The  hepatic  veins  commence  in 
the  liver  by  minute  venules,  the  intralobular  veins,  in  the  centre  of 
each  lobule ;  these  pour  their  blood  into  larger  vessels,  the  suUobular 
veins;  and  the  sublobular  veins  constitute  by  their  convergence  and 
union,  the  hepatic  trunks,  which  terminate  in  the  inferior  vena  cava. 


AZYGOS  VEINS. 

The  azygos  veins  form  a  system  of  communication  between  the  su- 
perior and  inferior  vena  cava,  and  serve  to  return  the  blood  from  that 
part  of  the  trunk  of  the  body  in  which  those  vessels  are  deficient,  on 
account  of  their  connection  with  the  heart.  This  system  consists  of 
three  vessels,  the 

Vena  azygos  major. 
Vena  azygos  minor, 
Superior  intercostal  vein. 

The  Vena  azygos  major  commences  in  the  lumbar  region  by  a  com- 
munication with  the  lumbar  veins;  sometimes  it  is  joined  by  a  branch 
directly  from  the  inferior  vena  cava,  or  by  one  from  the  renal  vein. 
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It  passes  through  the  aortic  opening  in  the  diaphragm,  and  ascends 
upon  the  right  side  of  the  vertebral  column  to  the  third  dorsal  verte- 
bra, where  it  arches  forwards  over  the  right  bronchus,  and  terminates 
in  the  superior  cava.  It  receives  all  the  intercostal  veins  of  the  right 
side,  the  vena  azygos  minor,  and  the  bronchial  veins. 

The  VeTia  azygos  minor  commences  in  the  lumbar  region,  on  the 
left  side,  by  a  communication  with  the  lumbar  or  renal  veins.  It 
passes  beneath  the  border  of  the  diaphragm,  and  ascending  upon  the 
left  side  of  the  vertebral  column  crosses  the  fifth  or  sixth  dorsal  ver^ 
tebra  to  open  into  the  vena  azygos  major.  It  receives  the  six  or 
seven  lower  intercostal  veins  of  the  left  side.  The  azygos  veins  have 
no  valves. 

The  Superior  intercostal  vein  is  the  trunk  formed  by  the  union  of 
the  five  or  six  upper  intercostal  veins  of  the  left  side.  It  communicates 
below  with  the  vena  azygos  minor,  and  ascends  to  terminate  in  the 
left  vena  innominata. 


VERTEBRAL   AND   SPINAL   VEINS. 

The  numerous  venous  plexuses  of  the  vertebral  column  and  spinal 
cord  may  be  arranged  into  three  groups : — 

Dorsi- spinal, 
Meningo-rachidian, 
Medulli- spinal. 

The  Dorsirspinal  veins  form  a  plexus  around  the  spinous,  transverse 
and  articular  processes,  and  arches  of  the  vertebrae.  They  receive  the 
returning  blood  from  the  dorsal  muscles  and  surrounding  structures, 
and  transmit  it,  in  part  to  the  meningo-rachidian,  and  in  part  to  the 
vertebral,  intercostd,  lumbar,  and  sacral  veins. 

The  Meningo-rachidian  veins  are  situated  between  the  theca  verte- 
bralis  and  the  vertebrae.  They  communicate  freely  with  each  other 
by  means  of  a  complicated  plexus.  In  front  they  form  two  longitudi- 
nal trunks,  {longitudinal  spinal  sinuses,)  which  extend  the  whole  length 
of  the  column  on  each  side  of  the  posterior  common  ligament,  and  are 
joined  on  the  body  of  each  vertebra  by  transverse  trunks,  which  pass 
beneath  the  ligament,  and  receive  the  large  basi-vertebral  veins 
from  the  interior  of  each  vertebra.  The  meningo-rachidian  veins  com- 
municate superiorly  through  the  anterior  condyloid  foramina  with  the 
internal  jugulars ;  in  the  neck  they  pour  their  blood  into  the  vertebral 
veins ;  in  the  thorax,  into  the  intercostals ;  and  in  the  loins  and  pelvis 
into  the  lumbar  and  sacral  veins,  the  communications  being  established 
through  the  intervertebral  foramina. 

The  MedvUi-spinal  veins  are  situated  between  the  pia  mater  and 
arachnoid ;  they  communicate  freely  with  each  other  to  form  plexuses, 
and  send  branches  through  the  intervertebral  foramina  with  each  of  the 
spinal  nerves,  to  join  the  veins  of  the  trunk. 
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CARDIAC   VEINS. 

The  yeins  returning  the  blood  from  the  substance  of  the  heart,  are 
the— 

Great  cardiac  vein, 
Posterior  cardiac  veins. 
Anterior  cardiac  veins, 
Venae  Thebesii. 

The  Great  cardiac  vein  (coronary)  commences  at  the  apex  of  the 
heart,  and  ascends  along  the  anterior  ventricular  groove  to  the  base 
of  the  ventricles  ;  it  then  curves  around  the  left  auriculo- ventricular 
groove  to  the  posterior  part  of  the  heart,  where  it  terminates  in  the 
right  auricle.  It  receives  in  its  course  the  left  cardiac  veins  from  the 
left  auricle  and  ventricle,  and  the  posterior  cardiac  veins  from  the  pos- 
terior ventricular  groove. 

The  Posterior  cardiac  vein^  frequently  two  in  number,  commences 
also  at  the  apex  of  the  heart,  and  ascends  along  the  posterior  ventri- 
cular groove,  to  terminate  in  the  great  cardiac  vein.  It  receives  the 
yeins  from  the  posterior  aspect  of  the  two  ventricles. 

The  Anterior  cardiac  veins  collect  the  blood  from  the  anterior  sur- 
face of  the  right  ventricle ;  one  larger  than  the  rest  runs  along  the 
right  border  of  the  heart  and  joins  the  trunk  formed  by  these  veins, 
which  curves  around  the  right  auriculo- ventricular  groove,  to  terminate 
in  the  great  cardiac  vein  near  its  entrance  into  the  right  auricle. 

The  Vena  Thebesii  are  numerous  minute  venules  which  convey  the 
venous  blood  directly  fix)m  the  substance  of  the  heart  into  its  four 
cavities.    Their  existence  is  denied  by  some  anatomists. 


PORTAL   SYSTEM. 

The  portal  system  is  composed  of  four  large  veins  which  return  the 
blood  from  the  chylopoietic  viscera ;  they  are  the — 

Inferior  mesenteric  vein, 
Superior  mesenteric  vein, 
Splenic  vein, 
Gastric  veins. 

The  Inferior  mesenteric  vein  receives  its  blood  from  the  rectum  by 
means  of  the  haemorrhoidal  veins,  and  from  the  sigmoid  flexure  and 
descending  colon,  and  ascends  behind  the  transverse  duodenum  and 
pancreas,  to  terminate  in  the  splenic  vein.  Its  haemorrhoidal  branches 
inosculate  with  the  branches  of  the  internal  iliac  vein,  and  thus 
establish  a  communication  between  the  portal  and  general  venous 
system. 

The  Superior  mesenteric  vein  is  formed  by  branches  which  collect 


the  Tsnons  blood  from  tiie  capiUarieg  of  the  aaperior  meienteric  uteir; 
thej  coDBtitnle  hy  their  junction  a  Urge  trunk,  which  aacendi  by  the 
ade  of  the  coTreapondiaf;  aiterr,  crogsea  the  tmnavene  daodennm, 
and  unites  behind  the  pancreas  with  the  aplenic  in  the  focraatjoii 
of  the  portal  icin. 

The  f^tlenic  twui  commencea  in  the  Btracture  of  the  spleen,  and  qnits 
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that  organ  by  seyeral  large  veins ;  it  is  larger  than  the  splenic  artery, 
and  perfectly  straight  in  its  coarse.  It  passes  horizontally  inwards 
behind  the  pancreas,  and  terminates  near  its  greater  end  by  uniting 
with  the  superior  mesenteric  and  forming  the  portal  vein.  It  receives 
in  its  course  the  gastric  and  pancreatic  veins,  and  near  its  termination 
the  inferior  mesenteric  vein. 

The  Gastric  veins  correspond  with  the  gastric,  gastro-epiploic,  and 
vasa  brevia  arteries,  and  terminate  in  the  splenic  vein. 

The  Vena  port^  formed  by  the  union  of  the  splenic  and  superior 
mesenteric  vein  behind  the  pancreas,  ascends  through  the  right  border 
of  the  lesser  omentum  to  the  transverse  fissure  of  the  liver,  wher&  it 
divides  into  two  branches,  one  for  each  lateral  lobe.  In  the  right 
border  of  the  lesser  omentum  it  is  situated  behind  and  between  the 
hepatic  artery  and  ductus  communis  choledochus,  and  is  surrounded 
by  the  hepatic  plexus  of  nerves  and  lymphatics.  At  the  transverse 
fissure  each  primary  branch  divides  into  numerous  secondary  branches 
which  ramify  through  the  portal  canals,  and  give  oflF  vaginal  and  inter- 
lobular veins,  and  the  latter  terminate  in  the  lobular  venous  plexus  of 
the  lobules  of  the  liver.  The  portal  vein  within  the  liver  receives  the 
venous  blood  from  the  capillaries  of  the  hepatic  artery. 


PULMONARY  VEINS. 

The  pulmonary  veins,  four  in  number,  return  the  arterial  blood  from 
the  lungs  to  the  left  auricle  of  the  heart ;  they  differ  from  the  veins  in 
general,  in  the  area  of  their  cylinders  being  verj'  little  larger  than  the 
corresponding  arteries,  and  in  accompanying  singly  each  branch  of  the 
pulmonary  artery.  They  commence  in  the  capillaries  upon  the 
parietes  of  the  bronchial  cells,  and  unite  to  form  a  single  trunk  for 
each  lobe.  The  vein  of  the  middle  lobe  of  the  right  lung  unites  with 
the  superior  vein  so  as  to  form  the  two  trunks  which  open  into  the  left 
auricle.  Sometimes  they  remain  separate,  and  then  there  are  three 
pulmonary  veins  on  the  right  side.  The  right  pulmonary  veins  pass 
behind  the  superior  vena  cava  to  the  left  auricle,  and  the  left  behind 
the  pulmonary  artery ;  they  both  pierce  the  pericardium.  Within  the 
lung  the  branches  of  the  pulmonary  veins  are  behind  the  bronchial 
tubes,  and  those  of  the  pulmonary  artery  in  front ;  but  at  the  root  of 
the  lungs  the  veins  are  in  front,  next  the  arteries,  and  then  the  bronchi. 
There  are  no  valves  in  the  pulmonary  veins. 
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CHAPTER  VIL 

ON  THE  LYMPHATICS. 

The  lymphatic  vessels,  or  absorbents,  have  received  their  double 
appellation  from  certain  phenomena  which  they  present ;  the  former 
name  being  derivable  from  the  appearance  of  the  limpid  fluid  (lympha, 
water)  which  they  convey ;  and  the  latter,  from  their  supposed  pro- 
perty of  absorbing  foreign  substances  into  the  system.  They  are 
minute,  delicate,  and  transparent  vessels,  remarkable  for  their  gene- 
ral uniformity  of  size,  for  a  knotted  appearance  which  is  due  to  the 
presence  of  numerous  valves,  for  the  frequent  dichotomous  divisions 
which  occur  in  their  course,  and  for  their  division  into  several  branches 
immediately  before  entering  a  gland.  Their  office  is  to  collect  the 
products  of  digestion  and  the  detrita  of  nutrition,  and  convey  them 
into  the  venous  circulation  near  to  the  heart 

Lymphatic  vessels  commence  in  a  delicate  network  which  is  distri 
buted  upon  the  cutaneous  surface  of  the  body,  upon  the  various 
surfaces  of  organs  and  throughout  their  internal  structure ;  and  from 
this  network  the  lymphatic  vessels  proceed,  nearly  in  straight  lines,  in 
a  direction  towards  the  root  of  the  neck.  In  their  course  they  are  in- 
tercepted by  numerous  small  spheroid  or  oblong  bodies,  more  or  less 
flattened  on  their  surface,  lymphatic  glands.  The  lymphatic  vessels 
entering  these  glands  are  termed  va^a  inferentia  or  qfereniia,  and  those 
which  quit  them  vasa  ejferentia.  The  vasa  inferentia  vary  in  number 
from  two  to  six,  they  divide  at  the  distance  of  a  few  lines  from  the 
gland  into  several  smaller  vessels  and  enter  it  by  one  of  the  flattened 
surfeces.*  The  vasa  eiferentia  escape  from  the  gland  on  the  opposite, 
but  not  unfrequently  on  the  same  surfece ;  they  consist  like  the  vasa 
inferentia  at  their  junction  with  the  gland  of  several  small  vessels 
which  unite  after  a  course  of  a  few  lines  to  form  from  one  to  three 
trunks,  often  twice  as  large  as  the  vasa  inferentia. 

Lymphatic  vessels  admit  of  a  threefold  division  into  superficial, 
deep,  and  lacteals.  The  superficial  lymphatic  vessels,  upon  the  sur&ce 
of  the  body,  follow  the  course  of  the  veins,  and  pierce  the  deep  fascia 
in  convenient  situations,  to  join  the  deep  lymphatics.  Upon  the  sur- 
face of  organs  they  converge  to  the  nearest  lymphatic  trunks.  The 
superficial  lymphatic  glands  are  placed  in  the  most  protected  situations 

*  See  Mr.  Lane's  article  on  the  "  Lymphatic  System,"  in  the  Cyclopaedia  of 
Anatomy  and  Physiology. 
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of  the  superficial  &8cia,  as  in  the  hollow  of  the  ham  and  groin  in  the 
lower  extremity,  and  upon  the  inner  side  of  the  arm  in  the  upper  ex- 
tremity. 

The  deep  lymphaiics^  fewer  in  number  and  somewhat  larger  than  the 
superficial  vessels,  accompany  the  deeper  veins  ;  those  from  the  lower 
parts  of  the  body  converging  to  the  numerous  glands  seated  around  the 
iliac  veins  and  inferior  vena  cava,  and  terminating  in  a  large  trunk 
^tuated  upon  the  vertebral  column,  the  thoracic  duct.  From  the 
upper  part  of  the  trunk  of  the  body  on  the  left  side,  and  from  the  left 
side  of  the  head  and  neck,  they  also  proceed  to  the  thoracic  duct. 
Those  on  the  right  side  of  the  head  and  neck,  right  upper  extremity, 
and  right  side  of  the  thorax,  form  a  distinct  duct  which  terminates  at 
the  point  of  junction  of  the  subclavian  with  the  internal  jugular  vein 
on  the  right  side  of  the  root  of  the  neck. 

The  lactecUs  are  the  lymphatic  vessels  of  the  small  intestines ;  they 
have  received  their  distinctive  appellation  from  conveying  the  milk- 
like product  of  digestion,  the  chyle,  to  the  great  centre  of  the  lymphatic 
system,  the  thoracic  duct.  They  are  situated  in  the  mesentery,  and 
pass  through  the  numerous  mesenteric  glands  in  their  course. 

Lymphatic  vessels  are  very  generally  distributed  through  the  ani- 
mal tissues ;  there  are,  nevertheless,  certain  structures  in  which  they 
have  never  been  detected,  for  example,  the  brain  and  spinal  cord,  the 
eye,  bones,  cartilages,  tendons,  the  membranes  of  the  ovum,  the  um- 
bilical cord,  and  the  placenta.  The  anastomoses  between  these  vessels 
are  less  frequent  than  between  arteries  and  veins ;  they  are  effected  by 
means  of  vessels  of  equal  size  with  the  vessels  which  they  connect, 
and  no  increase  of  calibre  results  from  their  junction.  The  lymphatic 
vessels  are  smallest  in  the  neck,  larger  in  the  upper  extremities,  and 
laiger  still  in  the  lower  limbs. 

For  the  purpose  of  effecting  the  movement  of  their  fluids  in  a  proper 
direction,  lymphatic  vessels  are  famished  with  valves,  and  it  is  to 
these  that  the  appearance  of  constrictions  around  the  cylinders  of  the 
vessels  at  short  distances  is  due.  Like  the  valves  of  veins,  the  valves 
of  lymphatic  vessels  are  each  composed  of  two  semilunar  flaps  attached 
by  their  convex  border  to  the  sides  of  the  vessel  and  free  by  their 
concave  border.  This  is  the  general  character  of  the  valves,  but,  as  in 
veins,  there  are  exceptions  in  their  form  and  disposition  ;  sometimes 
one  flap  is  so  small  as  to  be  merely  rudimentary,  while  the  other  is 
large  in  proportion ;  sometimes  the  flap  runs  all  the  way  round  the 
tube,  leaving  a  central  aperture  which  can  only  be  closed  by  a  contrac- 
tile power  in  the  valve  itself ;  and  sometimes  instead  of  being  circular 
the  aperture  is  elliptical,  and  the  arrangement  of  the  flaps  like  that  of 
the  Ueo-coecal  valve.*  These  peculiarities  are  most  frequently  met 
with  at  and  near  the  anastomoses  of  the  lymphatic  vessels.  The 
valves  are  most  numerously  met  with  near  the  lymphatic  glands ;  next 
in  frequency  they  are  found  in  the  neck  and  upper  extremities  where 

*  Mr.  Lane,  loc.  cit. 
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the  vessels  are  small,  and  least  numerously  in  the  lower  limbs  where 
the  lymphatics  are  larger.  In  the  thoracic  duct  an  interspace  of  two 
or  three  inches  frequently  occurs  between  the  valves.  Connected 
with  the  presence  of  valves  in  the  lymphatic  vessels,  are  two  lateral 
dilatations  or  pouches,  analogous  to  the  valvular  sinttses  of  veins. 
These  sinuses  are  situated  on  the  cardiac  side  of  the  valves;  they  re- 
ceive the  valves  when  the  latter  are  thrown  back  by  the  current  of  the 
blood ;  and  when  reflux  occurs,  they  become  distended  with  a  body  of 
fluid  which  makes  pressure  on  the  flaps.  These  pouch-like  dilatations 
and  the  constrictions  corresponding  with  the  line  of  attachment  of  the 
convex  borders  of  the  flaps  are  the  cause  of  the  knotted  appearance  of 
distended  lymphatic  vessels. 

Like  arteries  and  veins,  lymphatic  vessels  are  composed  of  three 
coats,  external,  middle  and  internal.  The  ea^mal  coat  is  cellulo- 
fibrous,  like  that  of  blood-vessels ;  it  is  thin,  but  very  strong,  and 
serves  to  connect  the  vessel  to  surrounding  tissues,  at  the  same  time 
that  it  forms  a  protective  covering.  The  middle  coat  is  thin  and 
elastic,  and  consists  of  a  layer  of  longitudinal  fibres  analogous  to  those 
of  the  innermost  layer  of  the  middle  coat  of  arteries  and  veins.  Some 
few  circular  fibres  may  be  seen  externally  to  these  in  the  larger  lym- 
phatic vessels.  The  internal  coat  is  inelastic  and  more  liable  to  rup- 
ture than  the  other  coats.  It  is  a  serous  layer  continuous  with  the 
lining  membrane  of  the  veins,  and  invested  by  an  epithelium.  The 
valves  are  composed  of  a  very  thin  layer  of  fibrous  tissue  coated  on  its 
two  surfaces  by  epithelium. 

The  lymphatic  glands  (conglobate,  absorbent)  are  small  oval  and 
somewhat  flattened  or  rounded  bodies,  composed  of  a  plexus  of  minute 
lymphatic  vessels,  associated  with  a  plexus  of  blood-vessels,  and  en- 
dosed  in  a  thin  cellular  capsule.  When  examined  on  the  sur&ce  they 
are  seen  to  have  a  lobulated  appearance,  while  the  face  of  a  section  is 
cellular  from  the  division  of  the  numberless  convolutions  which  are 
formed  by  the  lymphatic  vessels  within  its  substance.  The  colour  of 
the  glands  is  a  pale  pink,  excepting  those  of  the  lungs,  the  bronchial 
glands,  which  in  the  adult  are  more  or  less  mottled  with  black,  and 
are  sometimes  filled  with  a  black  pigment.  Lymphatic  glands  are 
larger  in  the  young  subject  than  in  the  adult,  and  are  smallest  in  old 
age ;  they  as  well  as  their  vessels  are  supplied  with  arteries,  veins  and 
nerves,  like  other  structures. 

I  shall  describe  the  lymphatic  vessels  and  glands  according  to  the 
arrangement  adopted  for  the  veins,  commencing  with  those  of  the 
head  and  neck,  and  proceeding  next  to  those  of  the  upper  extremity, 
lower  extremity,  and  trunk. 


LYMPHATICS  OF  THE  HEAD   AND  NBCK. 

The  Superficial  lymphatic  glands  of  ^  head  and  face  are  small,  few 
in  number,  and  isolated;  they  are  the  occipital,  which  are  situated 
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near  the  origin  of  the  occipito-frontalis  muscle ;  posterior  auricular,  be- 
hind the  ear ;  parotid,  in  the  parotid  gland ;  zygomatic,  in  the  zygomatic 
fossa ;  buccal,  upon  the  buccinator  muscle ;  and  suhmaxiUary,  beneath 
the  margin  of  the  lower  jaw.  There  are  no  deep  lymphatic  glands 
within  the  cranium. 

The  Superficial  cervical  lymphatic  glands  are  few  in  number  and 
small ;  they  are  situated  in  the  course  of  the  external  jugular  vein,  be- 
tween the  stemo-mastoid  and  trapezius  muscles,  at  the  root  of  the 
neck,  and  about  the  larynx. 

The  Deep  cervical  glands  (glandulse  concatenatae)  are  numerous  and 
of  large  size ;  they  are  situated  around  the  internal  jugular  vein  and 
sheath  of  the  carotid  arteries,  by  the  side  of  the  pharynx,  cesophagos, 
and  trachea,  and  extend  from  the  base  of  the  skull  to  the  root  of  the 
neck,  where  they  are  in  communication  with  the  lymphatic  vessels  and 
glands  of  the  thorax. 

The  Superficial  lymphatic  vessels  of  the  head  and  face  are  disposed 
in  three  groups ;  occipital,  which  take  the  course  of  the  occipital  vein 
to  the  occipital  and  deep  cervical  glands ;  temporal,  which  follow  the 
branches  of  the  temporal  vein  to  the  parotid  and  deep  cervical  glands ; 
and  facial,  which  accompany  the  facial  vein  to  the  submaxillary  lym- 
phatic glands. 

The  Deep  lymphatic  vessels  of  the  head  are  the  meningeal  and  cere- 
bral ;  the  former  are  situated  in  connection  with  the  meningeal  veins, 
and  escape  through  foramina  at  the  base  of  the  skull,  to  join  the  deep 
cervical  glands.  The  cerebral  lymphatics,  according  to  Fohmann,  are 
situated  upon  the  surface  of  the  pia  mater,  none  having  yet  been  dis- 
covered in  the  substance  of  the  brain.  They  pass  most  probably 
through  the  foramina  at  the  base  of  the  skull,  to  terminate  in  the  deep 
cervical  glands. 

The  Deep  lymphatic  vessels  of  the  face  proceed  from  the  nasal  fossae, 
mouth,  and  pharynx,  and  terminate  in  the  submaxillary  and  deep 
cervical  glands. 

The  Superficial  and  deep  cerviad  lymphatic  vessels  accompany  the 
jugular  veins,  passing  from  gland  to  gland,  and  at  the  root  of  the 
neck  communicate  with  the  thoracic  lymphatic  vessels,  and  terminate, 
on  the  right  side,  in  the  ductus  lymphaticus  dexter,  and,  on  the  left,  in 
the  thoracic  duct,  near  its  termination. 


LYMPHATICS   OF   THE   UPPER   EXTREMITY. 

The  Superficial  lymphatic  glands  of  the  arm  are  not  more  than  four 
or  five  in  number,  and  of  very  small  size.  One  or  two  are  situated 
near  the  median  basilic  and  cephalic  veins,  at  the  bend  of  the  elbow ; 
and  one  or  two  near  the  basilic  vein,  on  the  inner  side  of  the  upper 
arm,  immediately  above  the  elbow. 

The  />ecp  glands  in  the  fore-arm  are  excessively  small  and  infre- 
quent; two  or  three  may  generally  be  found  in  the  course  of  the 
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radial  and  ulnar  vessels.  In  the  upper  ann  there  is  a  chain  of  small 
glands,  accompanying  the  brachial  artery. 

The  AaiUary  glands  are  numerous  and  of  large  size.  Some  are 
closely  adherent  to  the  vessels,  others  are  dispersed  in  the  loose  areolar 
tissue  of  the  axilla,  and  a  small  chain  may  be  observed  extending 
along  the  lower  border  of  the  pectoralis  major  to  the  mammary  gland. 
Two  or  three  subclavian  glands  are  situated  beneath  the  clavicle,  and 
serve  as  the  medium  of  communication  between  the  axillary  and  deep 
cervical  lymphatic  glands. 

The  Superficial  lymphatic  vessels  of  the  upper  extremity  commence 
upon  the  fingers  and  take  their  course  along  the  fore-arm  to  the  bend 
of  the  elbow.  The  greater  part  reach  their  destination  by  passing 
along  the  dorsal  surface  of  the  fingers,  wrist,  and  fore-arm,  and  then 
curving  around  the  borders  of  the  latter;  but  some  few  are  met  with 
in  the  palm  of  the  hand,  which  take  the  direction  of  the  median  vein. 
At  the  bend  of  the  elbow  the  lymphatics  arrange  themselves  into  two 
groups ;  an  internal  and  larger  group,  which  communicates  with  a  gland 
situated  just  above  the  inner  condyle,  and  then  accompanies  the  basilic 
vein  upwards  to  the  axilla  to  enter  the  axillary  glands ;  and  a  small 
group  which  follows  the  course  of  the  cephalic  vein.  Several  of  the 
vessels  of  this  group  cross  the  biceps  muscle  at  its  upper  part  to  enter 
the  axillary  glands,  while  the  remainder,  two  or  three  in  number, 
ascend  with  the  cephalic  vein  in  the  interspace  of  the  deltoid  and  pec- 
toralis major ;  they  usually  join  a  small  gland  in  this  space,  and  then 
cross  the  pectoralis  minor  muscle  to  become  continuous  with  the  sub- 
clavian lymphatics. 

Besides  the  lymphatic  vessels  of  the  arm,  the  axillary  glands  receive 
those  from  the  integument  of  the  chest,  its  anterior,  posterior,  and 
lateral  aspect,  and  the  lymphatics  of  the  mammary  gland. 

The  Deep  lymphatics  accompany  the  vessels  of  the  upper  extremity, 
and  communicate  occasionally  with  the  superficial  lymphatics.  They 
enter  the  axillary  and  subclavian  glands,  and  at  the  root  of  the  neck 
terminate  on  the  left  side  in  the  thoracic  duct,  and  on  the  right  side 
in  the  ductus  lymphaticus  dexter. 


LYMPHATICS  OP  THE   LOWER   EXTREMITY. 

The  Superficial  lymphatic  glands  of  the  lower  extremity  are  those 
of  the  groin,  the  inguinal;  and  one  or  two  situated  in  the  superficial 
jGEtscia  of  the  posterior  aspect  of  the  thigh,  just  above  the  popliteal 
region. 

The  InguincU  glands  are  divisible  into  two  groups ;  a  superior  group 
of  small  size,  situated  along  the  course  of  Poupart^s  ligament,  and  re- 
ceiving the  lymphatic  vessels  from  the  parietes  of  the  abdomen, 
gluteal  region,  perineum,  and  genital  organs ;  and  an  inferior  group  of 
larger  glimds  clustered  around  the  internal  saphenous  vein  near  its 
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teimination,  and  receiving  the  superficial  lymphatic  yessels  firom  the 
lower  extremity. 

The  Deep  lymphatic  glands  are  the  anterior  tibial^  popUtecd^  deep  in- 
guinal,  gluteal^  and  ischiatic. 

The  Anterior  tibial  is  generaUy  a  single  gland,  j)laced  on  the  inter- 
osseous membrane,  by  the  side  of  the  anterior  tibial  artery  in  the  upper 
part  of  its  course. 

The  Popliteal  glandsy  four  or  five  in  number  and  small,  are  embedded 
in  the  loose  areolar  tissue  and  fat  of  the  popliteal  space. 

The  Deep  inguinal  glands,  less  numerous  and  smaller  than  the  super- 
ficial, are  situated  near  the  femoral  vessels  in  the  groin,  beneath  the 
fisusda  lata. 

The  GltUeai  and  ischiatic  glands  are  placed  near  the  vessels  of  that 
name,  above  and  below  the  p3rriformis  muscle  at  the  great  ischiatic 
foramen. 

The  Superficial  lymphatic  vessels  are  divisible  into  two  groups,  in- 
ternal and  external ;  the  internal  and  principal  group  commencing  on 
the  dorsum  and  inner  side  of  the  foot,  ascend  the  leg  by  the  side  of 
the  internal  saphenous  vein,  and  passing  behind  the  inner  condyle  of 
the  femur,  follow  the  direction  of  that  vein  to  the  groin,  where  they 
join  the  saphenous  group  of  superficial  inguinal  glands.  The  greater 
part  of  the  efferent  vessels  from  these  glands  pierce  the  cribriform 
&8cia  of  the  saphenous  opening  and  the  sheath  of  the  femoral  vessels, 
to  join  the  lymphatic  gland  situated  in  the  femoral  ring,  which  serves 
to  establish  a  communication  between  the  lymphatics  of  the  lower 
extremity  and  those  of  the  trunk.  The  other  efferent  vessels  pierce 
the  &scia  lata  to  join  the  deep  glands.  The  vessels  which  pass  up- 
wards &om  the  outer  side  of  the  dorsum  of  the  foot,  ascend  upon  the 
outer  side  of  the  leg,  and  curve  inwards  just  below  the  knee,  to  unite 
with  the  lymphatics  of  the  inner  side  of  the  thigh.  The  eatemal 
group  consists  of  a  few  lymphatic  vessels  which  commence  upon  the 
outer  side  of  the  foot  and  posterior  part  of  the  ankle,  and  accompany 
the  external  saphenous  vein  to  the  popliteal  region,  where  they  enter 
the  popliteal  glaiids. 

The  Deep  lymphatic  vessels  accompany  the  deep  veins,  and  com- 
municate with  the  various  glands  in  their  course.  After  joining  the 
deep  inguinal  glands  they  pass  beneath  Poupart^s  ligament,  to  com- 
municate with  the  numerous  glands  situated  around  the  iliac  vessels. 
The  deep  lymphatics  of  the  gluteal  region  follow  the  course  of  the 
branches  of  the  gluteal  and  ischiatic  arteries.  The  former  join  the 
glands  situated  upon  the  upper  border  of  the  pyriformis  muscle,  and  the 
latter,  after  communicating  with  the  lymphatics  of  the  thigh,  ent^ 
the  ischiatic  glands. 

LYMPHATICS  OF  THE  TRUNK. 

The  lymphatics  of  the  trunk  may  be  arranged  under  three  heads, 
superficial,  deep,  and  visceral. 


LYMPHATICS  OF  THB  TRUNK.  393 

The  Superficial  lymphatic  vessels  of  the  upper  half  of  the  trunk  pass 
upwards  and  outwards  on  each  side,  and  conTerge,  some  to  the  axillary 
glands,  and  others  to  the  glands  at  the  root  of  ihe  neck.  The  lym- 
phatics from  the  mammary  glands  follow  the  lower  border  of  the  pec- 
toralis  major,  communicating,  by  means  of  a  chain  of  lymphatic  glands, 
with  the  axillary  glands.  The  superficial  lymphatic  vessels  of  the  lower 
half  of  the  trunk,  of  the  gluteal  region,  perineum,  and  external  organs 
of  generation,  converge  to  the  superior  group  of  superficial  inguinal 
glands.  Some  small  glands  are  situated  on  each  side  of  the  dorsal 
vein  of  the  penis,  near  the  suspensory  ligament;  from  these,  as  from 
the  superficial  lymphatics,  the  efferent  vessels  pass  into  the  superior 
group  of  superficial  inguinal  glands. 

The  Deep  lymphatic  glands  of  the  thorax  are  the  intercostal,  internal 
mammary,  anterior  mediastinal,  and  posterior  mediastinal 

The  Intercostal  glands  are  of  small  size,  and  are  situated  on  each 
side  of  the  vertebral  column,  near  the  articulations  of  the  heads  of 
the  ribs,  and  in  the  course  of  the  intercostal  arteries. 

The  Internal  mammary  glands  also  very  small,  are  placed  in  the 
intercostal  spaces,  by  the  side  of  the  internal  mammary  arteries. 

The  Anterior  mediastinal  glands  occupy  the  loose  areolar  tissue  of 
the  anterior  mediastinum,  resting  some  on  the  diaphragm,  but  the 
greater  nmnber  upon  the  large  vessels  at  the  root  of  the  heart 

The  Posterior  mediastinal  glands  are  situated  along  the  course  of  the 
aorta  and  oesophagus  in  the  posterior  mediastinum,  and  communicate 
above  with  the  deep  cervical  glands,  on  each  side  with  the  intercostal 
and  below  with  the  abdominid  glands. 

The  Deep  lymphatic  vessels  of  the  thorax  are  the  intercostal,  internal 
mammary,  and  diaphragmatic. 

The  Intercostal  lymphatic  vessels  follow  the  course  of  the  arteries  of 
the  same  name ;  and  reaching  the  vertebral  column  curve  downwards, 
to  terminate  in  the  thoracic  duct. 

The  Internal  mammary  lymphatics  commence  in  the  parietes  of  the 
abdomen,  communicating  with  the  epigastric  lymphatics.  They  as- 
cend by  the  side  of  the  internal  mammary  vessels,  being  joined  in  their 
course  by  the  anterior  intercostals,  and  terminate  at  the  root  of  the 
neck,  on  the  right  side  in  the  tributaries  of  the  ductus  lymphaticus 
dexter,  and  on  the  left  in  the  thoracic  duct  The  diaphragmatic  lym- 
phatics pursue  the  direction  of  their  corresponding  veins,  and  terminate 
some  in  front  in  the  internal  mammary  vessels,  and  some  beihind,  in  the 
posterior  mediastinal  lymphatics. 

The  Deep  lymphatic  glands  of  the  abdomen  are  the  lumbar  glands; 
they  are  very  numerous,  and  are  seated  around  the  common  iliac  vessels, 
the  aorta  and  vena  cava. 

The  deep  lymphatic  glands  of  the  pelvis  are  the  external  iliac,  inter- 
nal iliac  and  sacraL 

The  Eidemaliliac  are  placed  around  the  external  iliac  vessels,  being 
in  continuation  by  one  extremity  with  the  femoral  lymphatics,  and  by 
the  other  with  the  lumbar  glands. 
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The  Internal  iliac  glands  are  situated  in  the  course  of  the  internal 
iliac  vessels,  and  the  sacred  glands  are  supported  by  the  concave  surface 
of  the  sacrum. 

The  Deep  lymphatic  vessels  are  continued  upwards  from  the  thigh, 
beneath  Poupart's  ligament,  and  along  the  external  iliac  vessels  to  the 
lumbar  glands,  receiving  in  their  course  the  epigastric,  circumflexa  ilii, 
and  ilia-lumbar  lymphatic  vessels.  Those  from  the  parietes  of  the 
pelvis,  and  ftoxa  the  gluteal,  ischiatic,  and  obturator  vessels,  follow  the 
course  of  the  internal  iliac  arteries,  and  unite  with  the  lumbar  lym- 
phatics. And  the  lumbar  lymphatic  vessels,  after  receiving  all  the 
lymphatics  from  the  lower  extremities,  pelvis,  and  loins,  terminate  by 
several  large  trunks  in  the  receptaculum  chyli. 


LYMPHATICS   OF   THE   VISCERA. 

The  Lymphatic  vessels  of  the  lungs  are  of  large  size,  and  are  distri- 
buted over  every  part  of  the  surface,  and  through  the  texture  of  these 
organs;  they  converge  to  the  numerous  glands  situated  around  the 
bifurcation  of  the  trachea  and  roots  of  the  lungs,  the  bronchial  glands. 
Some  of  these  glands  of  small  size,  may  be  traced  in  connection  with 
the  bronchial  tubes  for  some  distance  into  the  lungs.  The  efferent 
vessels  from  the  bronchial  glands  unite  with  the  tracheal  and  oesopha- 
geal glands,  and  terminate  principally  in  the  thoracic  duct  at  the  root 
of  the  neck,  and  partly  in  the  ductus  lymphaticus  dexter.  The  bron- 
chial fflands,  in  the  adult,  present  a  variable  tint  of  brown,  and  in  old 
age  a  deep  black  colour.  In  infancy  they  have  none  of  this  pigment, 
and  are  not  to  be  distinguished  from  lymphatic  glands  in  other  situa- 
tions. 

The  Lymphatic  vessels  of  the  heart  originate  in  the  subserous  areolar 
tissue  of  the  sur£ax;e,  and  in  the  deeper  tissues  of  the  organ,  and  follow 
the  course  of  the  vessels,  principally,  along  the  right  border  of  the  heart 
to  the  glands  situated  aroimd  the  arch  of  the  aorta  and  the  bronchial 
glands,  whence  they  proceed  to  the  root  of  the  neck,  and  terminate  in 
the  thoracic  duct 

The  Pericardiac  and  thymic  lymphatic  vessels  proceed  to  join  the 
anterior  mediastinal  and  bronchial  glands. 

The  LymphcUic  vessels  of  the  liver  are  divisible  into  the  deep  and 
superficial.  The  former  take  their  course  through  the  portal  canals, 
and  through  the  right  border  of  the  lesser  omentum,  to  the  lymphatic 
glands  situated  in  the  course  of  the  hepatic  artery  and  along  the 
lesser  curve  of  the  stomach.  The  superficial  lymphatics  are  situated 
in  the  areolar  structure  of  the  proper  capsule,  over  the  whole  surface 
of  the  liver.  Those  of  the  convex  surface  are  divided  into  two  sets; — 
1.  Those  which  pass  from  before  backwards;  2.  Those  which 
advance  fit)m  behind  forwards.  The  former  imite  to  form  trunks, 
which  enter  between  the  folds  of  the  lateral  ligaments  at  the  right 
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and  left  extremities  of  the  organ,  and  of  the  coronary  ligament  in  the 
middle.  Some  of  these  pierce  the  diaphragm  and  join  the  posterior 
mediastinal  glands ;  others  converge  to  the  lymphatic  glands  situated 
aroimd  the  inferior  cava.  Those  ivhich  pass  from  behind  forwards 
consist  of  two  groups :  one  ascends  between  the  folds  of  the  broad 
ligament,  and  perforates  the  diaphragm,  to  terminate  in  the  anterior 
mediastinal  glands;  the  other  curves  around  the  anterior  margin  of 
the  liver  to  its  concave  surface,  and  from  thence  to  the  glands  in  the 
right  border  of  the  lesser  omentum.  The  lymphatic  vessels  of  the 
concave  surface  are  variously  distributed,  according  to  their  position ; 
those  from  the  right  lobe  terminate  in  the  lumbar  glands ;  those  from 
the  gall-bladder  which  are  large  and  form  a  remarkable  plexus,  enter 
the  glands  in  the  right  border  of  the  lesser  omentum ;  and  those  &om 
the  left  lobe  converge  to  the  lymphatic  glands,  situated  along  the  lesser 
curve  of  the  stomach. 

The  Lymphaiic  glands  of  the  spleen  are  situated  around  its  hilus, 
and  those  of  the  pancreas  in  the  course  of  the  splenic  vein.  The 
lymphaiic  vessels  of  these  organs  pass  through  their  respective  glands, 
and  join  the  aortic  glands,  previously  to  terminating  in  the  thoracic 
duct. 

The  Lymphaiic  glands  of  the  stomach  are  of  small  size,  and  are  situated 
along  the  lesser  and  greater  curves  of  that  organ.  The  lymphaiic  vessels^ 
as  in  other  viscera,  are  superficial  and  deep,  the  former  originating  in 
the  subserous  and  the  latter  in  the  submucous  tissue ;  they  pass  from 
the  stomach  in  four  different  directions :  some  ascend  to  the  glands, 
situated  along  the  lesser  curve,  others  descend  to  those  occupying  the 
greater  curve,  a  third  set  passes  outwards  to  the  splenic  glands,  and  a 
fourth  to  the  glands  situated  near  the  pylorus  and  to  the  aortic  glands. 

The  Lymphatic  glands  of  the  small  intesti^ie  are  situated  between  the 
layers  of  the  mesentery,  in  the  meshes  formed  by  the  superior  mesen- 
teric artery,  and  are  thence  named  mesenteric  glaruis.  These  glands  are 
most  numerous  and  largest,  superiorly,  near  the  duodenum ;  and,  in- 
feriorly,  near  the  termination  of  the  ileum. 

The  Lymphaiic  vessels  of  the  small  intestines  are  of  two  kinds :  those 
of  the  structure  of  the  intestines,  which  run  upon  its  surface  previ- 
ously to  entering  the  mesenteric  glands ;  and  those  which  commence 
in  the  villi,  upon  the  surface  of  the  mucous  membrane,  and  are  named 
lacteals. 

The  Lacteals^  according  to  Henle,  commence  in  the  centre  of  each 
villus  as  a  coecal  tubulus,  which  opens  into  a  fine  network,  situated  in 
the  sub*mucous  tissue.  From  this  areolar  network  the  lacteal  vessels 
proceed  to  the  mesenteric  glands,  and  from  thence  to  the  thoracic  duct, 
in  which  they  terminate. 

The  Lymphatic  glands  of  the  large  intestines  are  situated  along  the 
attached  margin  of  the  intestine,  in  the  meshes  formed  by  the  arteries 
previously  to  their  distribution.  The  lymphaiic  vessels  take  their 
course  in  two  different  directions ;  those  of  the  coecum,  ascending  and 
transverse  colon,  after  traversing  their  proper  glands,  proceed  to  the 
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mesenteric,  and  those  of  the  descending  colon  and  rectum  to  the  lum- 
bar glands. 

The  Lymphatic  vessels  of  the  kidney  follow  the  direction  of  the  blood- 
vessels to  the  lumbar  glands  situated  around  the  aorta  and  inferior 
yena  cava;  those  of  the  supra* renal  capsules,  which  are  very  large  and 
numerous,  terminate  in  the  renal  lymphatics. 

The  Lymphatic  vessels  of  the*  viscera  of  the  pelvis  terminate  in  the 
sacral  and  lumbar  glands. 

The  Lymphatic  vessels  of  the  testicle  take  the  course  of  the  spermatic 
cord  in  which  they  are  of  large  size ;  they  terminate  in  the  lumbar 
glands. 

THORACIC   DUCT. 

The  thoracic  duct*  commences  in  the  abdomen,  by  a  considerable 
and  somewhat  triangular  dilatation,  the  receptaculum  chyli,  which  is 
situated  upon  the  front  of  the  body  of  the  second  lumbar  vertebra, 
behind  and  between  the  aorta  and  inferior  vena  cava,  and  close 
to  the  tendon  of  the  right  cms  of  the  diaphragm.  From  the  upper 
part  of  the  receptaculum  chyli  the  thoracic  duct  ascends  through  the 
aortic  opening  of  the  diaphragm,  and  along  the  front  of  the  ver- 
tebral column,  lying  between  the  thoracic  aorta  and  vena  azygos,  to 
the  fourth  dorsal  vertebra.  It  then  inclines  to  the  left  side,  passes 
behind  the  arch  of  the  aorta,  and  ascends  by  the  side  of  the  oesophagus 
and  behind  the  perpendicular  portion  of  the  left  subclavian  artery 
to  the  root  of  the  neck  opposite  the  seventh  cervical  vertebra,  where 
it  makes  a  sudden  curve  forwards  and  downwards,  and  terminates 
at  the  point  of  junction  of  the  left  subclavian  with  the  left  internal 
jugular  vein. 

The  thoracic  duct  is  equal  in  size  to  the  diameter  of  a  goose- 
quill  at  its  commencement  from  the  receptaculum  chyli,  diminishes 
considerably  in  diameter  towards  the  middle  of  the  posterior  me- 
diastinum, and  again  becomes  dilated  near  its  termination.  At 
about  the  middle  of  its  course  it  frequently  divides  into  two  branches 
of  equal  size,  which  reunite  after  a  short  course;  and  sometimes 
it  gives  off  several  branches,  which  assume  a  plexiform  arrangement 
in  this  situation.  Occasionally  the  thoracic  duct  bifurcates  at  the 
upper  part  of  the  thorax  into  two  branches,  one  of  which  opens 
into  the  point  of  junction  between  the  right  subclavian  and  jugu- 
lar veins,  while  the  other  proceeds  to  the  normal  termination  of 
the  duct  on  the  left  side.  In  rare  instances  the  duct  has  been 
found  to  terminate  in  the  vena  azygos,  which  is  its  normal  desti- 
nation in  some  Mammalia. 

The  thoracic  duct  presents  fewer  valves  in  its  course  than  lym- 

*  The  thoracic  duct  was  discovered  by  Eustachius,  in  1663,  in  the  horse :  he 
regarded  it  as  a  vein,  and  called  it  the  vena  alba  thoracis.  The  lacteals  were 
first  seen  by  Asellius  in  1622,  in  the  dog;  and  within  the  next  ten  years  by 
Vealingius  in  maut 


THORACIC    DUCT. 


phat[c   veaaels    genemllj  ; 


1    of   yenoiu 
blood  inU  its  C}rtinder. 

Brancta. — The  thoiack 
duct   receiica   at  ila  com- 

IjmpliBtic  tnmki, 
unite  to  form  the  recepta- 
culum  chyli  \  it  next  re- 
raives  the  tninics  of  the 
lacteal  veueTe.  Within  the 
thorax  it  is  joined  by  B  large 
lymphatic  u-unk  bom  the 
liver,  and  in  :' 
thiDUgh  the  poi 
diaBtinum,  receives  the  lym- 
phatic veatelg  both  from  the 
viacera  and  from  the  parieles 
of  the  thaiax.  At  its  curve 
forwards  in  tha  neck  it  is 
joined  b;  the  lympbodc 
trunks  ^m  the  left  Bide 
of  the  head  and  neck,  left 
upper  extremity,  and  fcom 
the  upper  part  of  the  thoiai, 
and  thoracic  viBcera, 

The  DiuAta  tympAaiicta 
ijuter  is  a  short  trunk  which 
receives  the  lymphatic  ves- 
sels from  the  right  side  of 
the  bead  and  neck,  right 
upper  extremity,  righ'  ' 
of  the  thorax,  right 
and  one  or  two  branchi 
from  the  liver,  and  term 
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right  subclavian  with  the  right  internal  jugular  vein,  at  the  point 
where  these  veins  unite  to  form  the  right  vena  innominata.  It  is  pro- 
vided at  its  termination  with  a  pair  of  semilunar  valves,  which  prevent 
the  entrance  of  blood  firom  the  veins. 

artery  is  shewn  by  a  dotted  line.  14.  The  duct  making  its  turn  at  the 
root  of  the  neck  and  receiving  several  lymphatic  trunks  previously  to  termi- 
nating in  the  posterior  aspect  oif  the  junction  of  the  internal  jugular  and  sub- 
clavian vein.  15.  The  terminatiou  of  the  trunk  of  the  ductus  lymphaticus 
dexter. 
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CHAPTER  VIII. 

ON  THE  NERVOUS  SYSTEM. 


The  nervous  system  consists  of  a  central  organ,  the  cerebro-spinal 
centre  or  axis,  and  of  numerous  rounded  and  flattened  white  cords, 
the  nerves,  which  are  connected  by  one  extremity  with  the  cerebro- 
spinal centre,  and  by  the  other  are  distributed  to  all  the  textures  of 
the  body.  The  sympathetic  system  is  an  exception  to  this  description  ; 
for  in  place  of  one  it  has  many  small  centres  which  are  called  ganglia, 
and  which  communicate  very  freely  with  the  cerebro-spinal  axis  and 
with  its  nerves. 

The  cerebro-spinal  axis  consists  of  two  portions,  the  brain,  an  organ 
of  large  size,  situated  within  the  skull,  and  the  spinal  cord,  a  length- 
ened portion  of  the  nervous  centre  continuous  with  the  brain,  and 
occupying  the  canal  of  the  vertebral  column. 

The  most  superficial  examination  of  the  brain  and  spinal  cord  shews 
them  to  be  composed  of  fibres,  which  in  some  situations  are  ranged  side 
by  side  or  collected  into  bundles  or  fasciculi,  and  in  other  situations 
are  interlaced  at  various  angles  by  cross  fibres.    The  fibres  are  con- 
nected and  held  together  by  a  delicate  areolar  web,  which  forms  the 
bond  of  support  to  the  entire  organ.     It  is  also  observed  that  the 
cerebro-spinal  axis  presents  two  substances  differing  from  each  other 
in  density  and  colour  ;  a  grey  or  cineritious  or  cortical  substance,  and 
a  white  or  medullary  substance.      The  grey  substance  forms  a  thin 
lamella  over  the  entire  surface  of  the  convolutions  of  the  cerebrum,  and 
the  laminae  of  the  cerebellum :  hence  it  has  been  named  cortical ;  but 
the  grey  substance  is  not  confined  to  the  sur&ce  of  the  brain,  as  this 
term  would  imply ;  it  is  likewise  situated  in  the  centre  of  the  spinal 
cord  its  entire  length,  and  may  be  thence  traced  through  the  medulla 
oblongata,  crura  cerebri,  thalami  optici,  and  corpora  striata  ;  it  enters 
also  into  the  composition  of  the  locus  perforatus,  tuber  cinereum,  com- 
missura  mollis,  pineal  gland,  pituitary  gland,  and  corpora  rhomboidea. 
The  fibres  of  the  cerebro-spinal  axis  are  arranged  into  two  classes, 
diverging  and   converging.      The  diverging  fibres  proceed  from   the 
medulla  oblongata,  and  diverge  to  every  part  of  the  surfsice  of  the 
brain ;  while  the  converging  commence  upon  the  surface,  and  proceed 
inwards  towards  the  centre  so  as  to  connect  the  diverging  fibres  of  op 
posite  sides.    In  certain  parts  of  their  course  the  diverging  fibres  are 
separated  by  the  grey  substance,  and  increase  in  number  so  as  to  form 
a  body  of  considerable  size,  which  is  called  a  ganglion.    The  position 
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and  mutual  relations  of  these  fibres  and  ganglia  may  be  best  explained 
by  reference  to  the  mode  of  development  of  the  cerebro-spinal  axis  in 
animals  and  in  man. 

The  centre  of  the  nervous  system  in  the  lowest  animals  possessed  of 
a  lengthened  axis,  presents  itself  in  the  form  of  a  double  cord.  A  step 
higher  in  the  animal  scale,  and  knots  or  ganglia  are  developed  upon 
one  extremity  of  this  cord  ;  such  is  the  most  rudimentary  condition  of 
the  brain  in  the  lowest  forms  of  vertebrata.  In  the  lowest  fishes  the 
anterior  extremity  of  the  double  cord  displays  a  succession  of  five  pairs 
of  ganglia.  The  higher  fishes  and  amphibia  appear  to  have  a  different 
disposition  of  these  primitive  ganglia.  The  first  two  have  become 
fdsed  into  a  single  ganglion,  and  then  follow  only  three  pairs  of  sym- 
metrical ganglia.  But  if  the  larger  pair  be  unfolded  after  being 
hardened  in  alcohol,  it  will  then  be  seen  that  the  whole  number  of 
ganglia  exist,  but  that  four  have  become  concealed  by  a  thin  covering 
that  has  spread  across  them.  This  condition  of  the  brain  carries  us 
upwards  in  the  animal  scale  even  to  Mammalia  ;  e.^.,  in  the  dog  or 
cat  we  find,  first  a  single  ganglion,  the  cerebellum ;  then  three  pairs 
following  each  other  in  succession  ;  and  if  we  unfold  the  middle  pair, 
we  shall  be  at  once  convinced  that  it  is  composed  of  two  pairs  of 
primitive  ganglia  concealed  by  an  additional  development.  Again  it 
will  be  observed,  that  the  primitive  ganglia  of  opposite  sides,  at  first 
separate  and  disjoined,  become  connected  by  means  of  transverse  fibres 
of  conununication  (commissures ;  commissural  a  joining).  The  office 
of  these  commissures  is  the  association  in  function  of  the  two  sym- 
metrical portions.  Hence  we  arrive  at  the  general  and  important  con- 
clusion, that  the  brain  among  the  lower  animals  consists  of  primitive 
cords,  primxtioe  ganglia  upon  those  cords,  and  commissures  which  con- 
nect the  substances  of  the  adjoining  ganglia,  and  associate  their 
functions. 

In  the  development  of  the  cerebro-spinal  axis  in  man,  the  earliest 
indication  of  the  spinal  cord  is  presented  under  the  form  of  a  pair  of 
minute  longitudinal  filaments  placed  side  by  side.  Upon  these, 
towards  the  anterior  extremity,  five  pairs  of  minute  swellings  are 
observed,  not  disposed  in  a  straight  line  as  in  fishes,  but  curved  upon 
each  other  so  as  to  correspond  with  the  direction  of  the  future  cranium. 
The  posterior  pair  soon  become  cemented  upon  the  middle  line,  form- 
ing a  single  ganglion  ;  the  second  pair  also  unite  with  each  other ;  the 
third  and  fourth  pairs,  at  first  distinct,  are  speedily  veiled  by  a  lateral 
development,  which  arches  backwards  and  conceals  them  ;  the  anterior 
pairs,  at  first  very  small,  decrease  in  size  and  become  almost  lost  in  the 
increased  development  of  the  preceding  pairs. 

We  see  here  a  chain  of  resemblances  corresponding  with  the  pro- 
gressive development  observed  in  the  lower  animals  ;  the  human  brain 
is  passing  through  the  phases  of  improving  development,  which  dis- 
tinguish the  lowest  from  the  lower  creatures :  and  we  are  naturally  led 
to  the  same  conclusion  with  regard  to  the  architecture  of  the  human 
brain,  that  we  were  led  to  establish  as  the  principle  of  development  in 


the  inferior  creatines,  namety ,  that  it  ia  composed  of  jrrimHiv)  eordi, 
primitiBe  ganglia  upun  those  cords,  ammimrti  to  comiect  those 
ganglia,  and  deodt^mtentg  hoia  those  gangha. 

In  the  adult,  the  priniitive  longitu^iuii  eordt  have  become  cemented 
together,  to  farm  tlie  fptnoJ  aird.  Bat,  at  the  upper  cxtremit}',  thej 
separate  from  each  other  under  the  name  of  crura  cerebri.  Tbtfint 
pair  of  ganglia  developed  from  the  primitive  cords,  have  grown  into 
the  ar^idlum ;  the  aleond  pair  (the  optic  lobes  of  animals)  bave 
beeome  the  oorpora  quadrigentina  of  man.  The  third  pair,  the  *gptie 
tialam,  and  the  foarl/i,  the  corpora  ilriata,  are  the  biaia  of  tin  him*- 
>piera,  which,  the  merest  lamina  in  the  fish,  have  become  the  largest 
portion  of  the  brain  in  man.  And  the  fijilt  pair  (olfacliH^  lobes), 
ao  la^  in  the  lowest  forms,  have  dwindled  into  the  o/faehn/  iuffi* 
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fluid  coagulates,  and  then  presents  the  appesrance  of  a  white,  opake, 
cnid-like  matter,  which  aggregates  itt  masses  when  the  fibres  an 
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form  bears  a  close  relation  to 
the  thinness  of  the  neurilemma  ; 
hence  in  the  fibres  of  the  biain 
and  spinal  cord,  and  also  in 
those  of  the  olfactory,  optic, 
and  auditory  nerves,  where  the 
neurilemma  is  very  thin,  this 
character  is  most  remarkable. 
The  neryouB  fibres  of  the  bram 
terminate  in  the  grey  substance 
by  forming  loops,  as  do  the 
peripheral  nerves  in  nearly  all 
parts  of  the  body. 

The   grey  substance   of   the 
brain  is  composed  of  glohalar 
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cells  embedded  in  a  soft  granular  matter,  which  serves  as  a  bond  of 
connection  between  them.  The  cells  vary  in  size  from  ^f^^f^  to 
■gj^  of  an  inch  in  diameter  ;  they  are  of  a  reddish  grey  colour, 
and  are  composed  of  a  moderately  thick  capsule,  containing  a  soft 
granular  pulp  and  a  nucleolated  nucleus  adherent  to  the  inner  surface 
of  the  investing  capsule.  The  contents  of  the  nucleus  are  similar  to 
those  of  the  parent  cell,  and  the  nucleolus  may  be  either  single  or 
granular.  Besides  the  constituents  of  the  nerve-cell,  there  are  pig- 
ment granules  in  variable  number,  sometimes  dispersed  generally 
through  the  pulp,  and  sometimes  collected  into  small  clusters,  and 
giving  to  the  cell  a  various  tint  of  grey.  It  is  to  these  pigment- 
bearing  cells,  collected  together  in  greater  or  smaller  numbers,  that 
different  parts  of  the  brain  owe  their  relative  degrees  of  intensity  of 
grey.  The  general  form  of  the  nerve -cells  is  globular,  but  there  are 
found  mingled  with  the  globular  cells  others  of  different  shape. 
Some  of  these  latter  are  oval,  oblong,  or  flattened,  but  the  most  re- 
markable form  is  that  which  is  termed  caudate^  from  its  sending  off 
from  its  periphery  one  or  more  coecal  processes  of  variable  length. 
From  the  capsules  of  the  nerve-cells  filaments  are  frequently  given  off, 
which  serve  to  connect  the  cells  together,  and  the  number  and 
arrangement  of  the  cells  offer  many  peculiarities  in  different  parts  of 
the  cerebro-spinal  mass. 

Two  kinds  of  grey  substance  are  described  by  Rolando  as  existing 
in  the  spinal  cord  ;  the  one  (substantia  citierea  spongiosa  vasculosa)  is 
the  ordinary  grey  matter  of  the  cord,  and  the  other  {substantia  cinerea 
geUUinosa)  forms  part  of  the  posterior  comua.  The  former  resembles 
in  structure  the  grey  matter  of  the  brain,  while  the  latter  is  composed 
of  small  bodies  resembling  the  blood  corpuscles  of  the  frog. 

The  nerves  are  divisible  into  two  great  classes ;  those  which  pro- 
ceed directly  from  the  cerebro-spinal  axis,  the  cranial  and  spinal  nerves, 
and  constitute  the  system  of  animal  life  ;  and  those  which  originate 
from  a  system  of  nervous  centres,  independent  of  the  cerebro-spinal 
axis,  but  closely  associated  with  that  centre  by  numerous  commimica- 
tions,  the  sympathetic  system,  or  system  of  organic  life. 

The  division  of  nerves  into  cranial  and  spinal  is  purely  arbitrary, 
and  depends  upon  the  circumstance  of  the  former  passing  through  the 
foramina  of  the  cranium,  and  the  latter  through  those  of  the  verte- 
bral column.  With  respect  to  origin,  all  the  cranial  nerves,  with  the 
exception  of  the  first,  olfiactory,  proceed  from  the  spinal  cord,  or 
from  its  immediate  prolongation  into  the  brain.  The  spinal  nerves 
arise  by  two  roots;  anterior^  which  proceeds  from  the  anterior  segment 

envelope,  and  a  contained  substance,  neurine.  4.  A  nerve-cell,  shewing  its 
composition  of  a  granular-looking  capsule  and  granular  contents.  5.  Its  nu- 
cleus containing  a  nucleolus.  6.  A  nerve-cell  from  which  several  caudate  pro- 
cesses are  given  off.  It  contains,  like  the  preceding,  a  nucleolated  nucleus.  7* 
The  third  constituent  of  the  medullary  masses,  namelv,  granules,  or  rather 
minute  cells.  These  are  dispersed  among  the  cerebral  fibres  in  great  numbers ; 
they  present  every  variety  of  size,  and  are  many  of  them  nucleated. 
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of  the  spinal  cord,  and  possesses  a  motor  function  ;  and  posterior^ 
which  is  connected  with  the  posterior  segment,  and  bestows  the  feculty 
of  sensation.  The  motor  nerves  of  the  cranium  are  shown  by  dissec- 
tion to  be  continuous  with  the  motor  portion  of  the  cord,,  and  form  one 
system  with  the  motor  roots  of  the  spinal  cord  ;  while  the  nerves  of 
sensation,  always  excepting  the  olfactory,  are  in  like  maimer  traced  to 
the  posterior  segment  of  the  cord,  and  form  part  of  the  system  of 
sensation.  To  these  two  systems  a  third  was  added  by  Sir  Charles 
Bell,  the  respiratory  system,  which  consists  of  nerves  associated  in  the 
function  of  respiration,  and  arising  from  the  side  of  the  upper  part 
of  the  spinal  cord  in  one  continuous  line,  which  he  thence  named  the 
respiratory  tract  The  microscope  has  succeeded  in  making  no  struc- 
tural distinction  between  the  anterior  and  posterior  roots  of  the  spinal 
nerves ;  but  the  latter  are  remarkable  from  possessing  a  ganglion 
near  their  attachment  with  the  cord.  This  ganglion  is  observed 
upon  the  posterior  roots  of  all  the  spinal  nerves,  and  also  upon  the 
corresponding  root  of  the  fifth  cranial  nerve,  which  is  thence  con- 
sidered a  spinal  cranial  nerve.  Upon  others  of  the  eranial  nerves  a 
ganglion  is  found,  which  associates  them  in  their  function  with  the 
nerves  of  sensation,  and  establishes  an  analogy  with  the  spinal  nerves. 

The  researches  of  Mr.  Grainger  have  made  an  important  addition 
to  our  knowledge  of  the  mode  of  connection  of  the  nerves  with  the 
spinal  cord  ;  he  has  shown  that  both  roots  of  the  spinal  nerves,  as 
well  as  most  of  the  cerebral,  divide  into  two  sets  of  filaments  upon 
entering  the  cord,  one  set  being  connected  to  the  grey  substance, 
while  the  other  is  continuous  with  the  white  or  fibrous  part  of  the 
cord.  The  former  he  considers  to  be  the  agents  of  the  excito-motory 
system  of  Dr.  Marshall  Hall ;  and  the  latter,  the  communication  with 
the  brain  and  the  medium  for  the  transmission  of  sensation  and 
volition.  He  has  not  been  able  to  trace  the  fibres  which  enter  the 
grey  substance  to  their  termination  ;  but  he  thinks  it  probable  that 
the  ultimate  filaments  of  the  posterior  root  join  those  of  the  anterior 
root ;  or  in  the  words  of  Dr.  Marshall  Hall's  system,  that  the  incident 
fibres  (sensitive)  are  continuous  with  the  reflex  (motor). 

The  connection  of  a  nerve  with  the  cerebro-spinal  axis  is  called,  for 
convenience  of  description,  its  origin:  this  term  must  not,  however, 
be  received  literally,  for  each  nerve  is  developed  in  the  precise 
situation  which  it  occupies  in  the  body,  and  with  the  same  relation^ 
that  it  possesses  in  after  life.  Indeed,  we  not  un£requently  meet 
with  instances  in  anencephalous  foetuses  where  the  nerves  are  beau- 
tifully and  completely  formed,  while  the  brain  and  spinal  cord  are 
wanting.  The  word  **  origin"  must  therefore  be  considered  as  a  relict 
of  the  darkness  of  preceding  ages,  when  the  cerebro-spinal  axis  was 
looked  upon  as  the  tree  from  which  the  nerves  pushed  forth  as 
branches.  In  their  distribution  the  spinal  nerves  for  the  most  part 
follow  the  course  of  the  arteries,  particularly  in  the  limbs,  where  they 
lie  almost  constantly  to  the  outer  side  and  superficially  to  the  yesseUy 
as  if  for  the  purpose  of  receiving  the  first  intimation  of  danger  and.  of 
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conmmnicating  it  to  the  mascles,  that  the  latter  may  instantly  remote 
the  arteries  from  impending  injury. 

The  microscopic  examination  of  a  cerebro-spinal  nerve  shows  it  to 
be  composed  of  minute  fibres,  resembling  those  of  the  brain,  and  con- 
sisting of  a  neurilemma  enclosing  a  pellucid  fluid  during  life,  and  an 
opaque,  white,  curd-like  substance  after  death.  The  chief  difference 
between  the  fibres  of  the  nerves  and  the  cerebral  fibres  is  the  larger 
^^  (?7$W  ^  tttW  ^^  ^^  inch)  of  the  former,  the  greater  thickness  of 
their  neimlemma,  and  a  consequent  indisposition  to  the  formation  of 
■varicose  enlargements  upon  compression.  The  primitive  fibres^  or  fila- 
mentSj  are  assembled  into  small  bundles  and  enclosed  in  a  distinct 
sheath,  constituting  a.funicidtts;  the  funiculi  are  collected  into  larger 
bundles  ov  fasdcuHr^vxidi  a  single  fi^isciculus  or  a  number  of  fasciculi  con- 
nected by  fibro-cellular  tissue,  and  invested  by  a  membranous  sheath, 
constitute  a  nerve.  The  funiculi,  when  freshly  exposed,  present  a 
peculiar  zigzag  line  across  their  cylinder,  which  is  most  probably  pro- 
duced by  a  wrinkling  of  the  neurilemma,  as  it  is  destroyed  by  making 
extension  upon  the  nerve. 

Communications  between  nerves  take  place  either  by  means  of  the 
fmiiculi  composing  a  single  nerve,  or  of  the  fasciculi  in  a  nervous 
plexus.  In  these  communications  there  is  no  fusion  of  nervous  sub- 
stance, the  cord  formed  by  any  two  funiculi  is  constantly  enlarged, 
and  corresponds  accurately  with  their  combined  bulk.  Microscopic 
examination  substantiates  this  observation,  and  shows  that  the  primi- 
tive fibre  passes  unchanged  from  one  funiculus  to  the  other,  so  that 
the  primitive  fibre  is  single  and  uninterrupted  from  its  connection 
with  the  cerebro-spinal  axis  to  its  terminal  distribution.  A  nervous 
plexus  consists  in  a  communication  between  the  fasciculi  and  funi- 
culi composing  the  nerves  which  are  associated  in  their  supply  of  a 
limb  or  of  a  certain  region  of  the  body.  During  this  communication 
there  is  an  interchange  of  funiculi,  and  with  the  funiculi  an  inter- 
change of  fibres. 

The  Sympathetic  system  consists  of  numerous  ganglia,  of  communi- 
cating branches  passing  between  the  ganglia,  of  others  passing  be- 
tween the  ganglia  and  the  cerebro-spinal  axis,  and  of  branches  of 
distribution  which  are  remarkable  for  their  frequent  and  plexiform 
communications.  The  sympathetic  nerves  also  differ  from  other  nerves 
in  their  colour,  which  is  of  a  greyish  pearly  tint.  Examined  with 
the  microscope  they  are  seen  to  be  composed  of  an  admixture  of  grey 
and  white  fibres ;  the  white  fibres  belong  to  the  cerebro-spinal  system : 
the  grey  are  much  smaller  than  the  white,  less  transparent,  and  the 
neunlemma  is  less  easily  distinguishable  from  its  contents :  some  of  the 
nerves  are  composed  of  grey  fibres  only,  without  any  admixture  of 
white*  The  sympathetic  ganglia  contain  the  nerve  cells  observed  in 
the  grey  substance  of  the  brain ;  they  are  firmer  in  structure  and  en- 
closed in  a  strong  investing  capsule,  the  latter  being  made  up  of 
nucleated  corpuscles.  The  fasciculi  of  fibres  entering  the  ganglion 
become  divided  and  form  a  plexus  around  the  globules ;  they  then 
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converge  to  constitute  one  or  more  ^sciculi,  by  which  they  quit  the 
ganglion. 

The  termination  of  nerves  takes  place  by  a  separation  of  the  fiusci- 
culi  into  their  primitive  nervous  fibrils,  and  by  the  distribution  of  the 
latter  to  the  various  tissues  and  surfaces  of  the  body  in  the  form  of 
loops.  In  the  muscles  these  terminal  loops  surround  the  ultimate  &sci- 
cull,  in  the  skin  they  enter  into  the  composition  of  the  papillae,  and  in 
very  thin  membranes  they  are  modified  so  as  to  constitute  a  net-work. 
The  nerves  of  special  sense  oifer  other  modifications  in  the  mode  of 
termination  of  the  primitive  fibres ;  thus,  in  the  olfactory  nerve,  the 
termination  is  by  loops ;  in  the  auditory  nerve,  partly  by  loops,  and 
partly  by  free  extremities ;  and  in  the  optic  nerve  by  free  rounded  ex- 
tremities alone. 

The  capiUary  vessels  of  nerves  are  very  minute.  They  run  parallel 
with  the  nervous  &sciculi,  and  every  here  and  there  are  connected  by 
transverse  communications,  so  as  to  give  rise  to  a  net- work  composed 
of  oblong  meshes  very  similar  to  the  capillary  system  of  muscles. 

The  nervous  system  may  be  divided  for  convenience  of  description 
into  1.  The  brain.  2.  The  spinal  cord.  3.  The  cranial  nerves. 
4.  The  spinal  nerves.    5.  The  sympathetic  system. 


THE   BRAIN. 

The  brain  is  a  collective  term  which  signifies  those  parts  of  the 
nervous  system,  exclusive  of  the  nerves  themselves,  which  are  contained 
within  the  cranium ;  they  are  the  cerebrum,  cerebellum,  and  medulla 
oblongata.  These  are  invested  and  protected  by  the  membranes  of  the 
brain,  and  the  whole  together  constitute  the  encephalon  (tv  xt^etkh, 
within  the  head^. 


MEMBRANES  OF  THE  ENCEPHALON. 

Dissection. — To  examine  the  encephalon  with  its  membranes,  the 
upper  part  of  the  skull  must  be  removed,  by  sawing  through  the  ex- 
tenial  table  and  breaking  the  internal  table  with  the  chisel  and  ham- 
mer. After  the  calvarium  has  been  loosened  all  round,  it  will  require 
a  considerable  degree  of  force  to  tear  the  bone  away  from  the  dura 
mater.  This  adhesion  is  particularly  firm  at  the  sutures,  where  the 
dura  mater  is  continuous  with  a  membranous  layer  interposed  between 
the  edges  of  the  bones;  in  other  situations,  the  connection  results 
from  numerous  vessels  which  permeate  the  inner  table  of  the  skull. 
The  adhesion  subsisting  between  the  dura  mater  and  bone  is  greater 
in  the  young  subject  and  in  old  persons  than  in  the  adult.  Upon 
being  torn  away,  the  internal  table  will  present  numerous  deeply 
grooved  and  ramified  channels,  corresponding  with  the  branches  of  the 
arteria  meningea  media.    Along  the  middle  line  will  be  seen  a  groove 
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vidi  tbe  scpenor  lovijr.nii^ial  sinus,  and  on  eidier 
maj  be  fim^aecilr  obsemed  mcd^  depc«;i<i«-d  fossa:,  correspiMidii^  with 
the  PlMdiioiixm  bodies. 

The  memfannes  of  the  e&cefihMia  are  the  dmra  aulrr,  aradmoid 
%  asd  pia  mater. 

The  Dtra  iL&TKm*  U  the  cnc  whitiah  or  greyish  hiTer  whidi  it 
bnagfat  into  Tiev  when  the  cahraiiara  is  mnoTed.  It  t»  a  sitroiDg  fi- 
hroiis  membcane.  stKoewhat  lamisased  in  texture,  and  composed  of 
white  fibffocs  tissiie.  Lining  the  interior  of  the  craniani,  it  serres  as 
the  internal  penostenm  of  that  cavity ;  it  is  ]Nn>l<Niged  alao  into  ^ 
spinal  cohmm,  under  the  name  of  theca  Teitefaiali&,  hot  is  not  adherent 
to  the  bones  in  that  canal  as  in  the  cnnium.  From  the  interoal  snr- 
hee  of  the  dma  mater,  processes  aie  directed  inwards  for  the  support 
and  pntectioD  of  parts  o(  the  brain:  while  from  its  exten<Mr,  other  pto- 
eeaies  are  pndon^d  outwards  to  fonn  sheaths  for  the  nerves  as  they 
quit  the  shall  and  spinal  column.  Its  external  surCux  is  rough  and  fi- 
brooa,  and  cmre^Kmds  with  the  internal  taUe  of  the  skulL  The  in- 
ternal sur&oe  is  smooth,  and  lined  by  the  thin  ramish-like  lamdhi  rf 
the  aiadinoid  membfane.  T)^  latter  is  a  serous  membrane.  Hence 
the  dura  mater  becomes  a  ^bro-seroms  membrane,  being  composed  rf 
its  own  proper  fibrous  structure,  and  the  serous  layer  derired  friMn  the 
aacIuKHd.  There  are  two  other  instances  of  fibro-serous  membrane  in 
the  body,  fanned  in  the  same  way,  namely,  the  pericardium  and  to- 
nica  albnginfa  of  the  testicle. 

On  the  external  surface  of  the  dura  mater  the  branches  of  the  mid- 
dle menii^ieal  artery  may  be  seen  ramifying ;  and  in  the  middle  line  is 
a  dqvressed  groove,  formed  by  the  subsidence  of  the  upper  wall  of  the 
superior  longitudinal  sinus.  If  the  sinus  be  opened  along  its  course^ 
it  will  be  found  to  be  a  triangular  channel,  crossed  at  its  lower  angle 
by  numerous  white  bands,  <alled  chordae  Willisiif;  granular  bodies 
are  also  occasionally  seen  in  its  interior,  these  are  glandulae  Pacchiom. 

The  Glandula  PcuxhioniX  are  small,  round,  whitish  granulations, 
occurring  singly  or  in  clusters,  and  forming  small  groups  of  various 
size  along  the  margin  of  the  longitudinal  fissure  of  the  hemispheres, 
but  more  particularly  on  the  middle  of  this  border.  These  bodies 
would  seem  to  be  of  morbid  origin ;  they  are  absent  in  infancy,  in- 
crease in  numbers  in  adult  life,  and  are  abundant  in  the  aged.  They 
are  generally  associated  with  opacity  of  the  arachnoid  around  their 
bases,  but  in  some  instances  are  wanting  even  in  the  adult.  They 
have  their  point  of  attachment  in  the  pia  mater,  from  which  they  seem 
to  spring,  carrying  with  them  the  arachnoid  membrane,  and  then,  in 

*  So  named  from  a  supposition  that  it  was  the  source  of  all  the  fibrous 
membranes  of  the  body. 

t  Willis  lived  in  the  seventeenth  century ;  he  was  a  great  defiender  of  the 
opinions  of  Harvey. 

t  These  bodies  are  incorrectly  described  as  conglobate  glands  by  Pacchiom, 
in  an  epistolary  dissertation,  "  De  Glandulis  conglobatis  Durse  Menin^ 
indeque  ortis  Lymphaticis  ad  Piam  Matrem  productis,**  published  in  Rome,  m 
17O6. 
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proportion  to  their  size,  producing  various  eflFects  upon  contiguous  parts. 
For  example,  when  small  they  remain  free  or  constitute  a  bond  of  ad- 
hesion between  the  visceral  and  parietal  layer  of  the  arachnoid ;  when 
of  larger  size  they  produce  absorption  of  the  dura  mater,  and  as  the 
degree  of  absorption  is  greater  or  less,  they  protrude  through  that 
membrane,  and  form  depressions  on  the  inner  surface  of  the  cranium, 
or  simply  render  the  dura  mater  thin  and  cribriform.  Sometimes  they 
cause  absorption  of  the  wall  of  the  longitudinal  sinus,  and  projecting 
into  its  cavity  give  rise  to  the  granulations  described  in  relation  to  that 
channel. 

If  the  student  cut  through  one  side  of  the  dura  mater,  in  the  di- 
rection of  his  incision  through  the  skull,  and  turn  it  upwards  towards 
the  middle  line,  he  will  observe  the  smooth  internal  sur&ce  of  this 
membrane.  He  will  perceive  also  the  large  veins  of  the  hemispheres 
filled  with  dark  blood,  and  passing  firom  behind  forwards  to  open  into 
the  superior  longitudinal  sinus ;  and  the  firm  connection,  by  means  of 
these  veins  and  the  Pacchionian  bodies,  between  the  opposed  surfaces 
of  the  arachnoid  membrane.  If  he  separate  these  adhesions  with  his 
scalpel,  he  will  see  a  vertical  layer  of  dura  mater  descending  between 
the  hemispheres;  and  if  he  draw  one  side  of  the  brain  a  little  out- 
wards, he  will  be  enabled  to  perceive  the  extent  of  the  process  of  mem- 
brane, which  is  called  the  falx  cerebri. 

The  processes  of  dura  mater  which  are  sent  inwards  towards  the 
interior  of  the  skull,  are    the  falx  cerebri^  tentorium   cerebelli^  and 
fcdx  cerebellL 

The  Falai  cerebri  (felx,  a  sickle),  so  named  from  its  sickle-like  ap- 
pearance, narrow  in  front,  broad  behind,  and  forming  a  sharp  curved 
edge  below,  is  attached  in  front  to  the  crista  galU  process  of  the 
ethmoid  bone,  and  behind  to  the  tentorium  cerebeUi. 

The  Tentorium  cerebelU  ( tentorium,  a  tent)  is  a  roof  of  dura  mater, 
thrown  across  the  cerebellum  and  attached  at  each  side  to  the  margin 
of  the  petrous  portion  of  the  temporal  bone  ;  behind  to  the  transverse 
ridge  of  the  occipital  bone,  which  lodges  the  lateral  sinuses ;  and  to  the 
clinoid  processes  in  front.  It  supports  the  posterior  lobes  of  the 
cerebrum  and  prevents  their  pressure*  on  the  cerebellum,  leaving  only 
a  small  opening  anteriorly,  for  the  transmission  of  the  crura  cerebri. 

The  Faix  cerebelU  is  a  small  process,  generally  double,  attached  to 
the  vertical  ridge  of  the  occipital  bone  beneath  the  lateral  sinus,  and  to 
the  tentorium.  It  is  received  into  the  indentation  between  the  two 
hemispheres  of  the  cerebellum. 

The  layers  of  the  dura  mater  separate  in  several  situations,  so  as  to 
form  irregular  channels  which  receive  the  venous  blood.  These  are  the 
sinuses  of  the  dura  mater,  which  have  been  described  at  page  370. 

The  student  cannot  see  the  tentorium  and  falx  cerebeUi  until  the 
brain  is  removed ;  but  he  should  consider  the  attachments  of  the  for- 

*  In  leaping  animals,  as  the  feline  and  canine  genera,  the  tentorium  forms  a 
bony  tent. 
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mer  upon  the  dried  skull,  for  lie  will  have  to  incise  it  in  the  removal 
of  the  brain.  He  should  now  proceed  to  that  operation,  for  which 
purpose  the  dura  mater  is  to  be  incised  all  round,  on  a  level  with  the 
section  through  the  skull,  and  the  scissors  are  to  be  carried  deeply  be- 
tween the  hemispheres  of  the  brain  in  front,  to  cut  through  the  ante- 
rior part  of  the  ^bc ;  then  draw  the  dura  mater  backwards,  and  leave 
it  hfioiging  by  its  attachment  to  the  tentorium.  Raise  the  anterior 
lobes  of  the  brain  carefully  with  the  hand,  and  lift  the  olfactory  bulbs 
from  the  cribriform  fossae  with  the  handle  of  the  scalpel.  Then  cut 
across  the  two  optic  nerves  and  internal  carotid  arteries.  Next  divide 
the  infundibulum  and  third  nerve,  and  carry  the  knife  along  the  mar- 
gin of  the  petrous  bone  at  each  side,  so  as  to  divide  the  tentorium 
near  its  attachment.  Cut  across  the  fourth,  fifth,  sixth,  seventh,  and 
eighth  nerves  in  succession  with  a  sharp  knife,  and  pass  the  scalpel  a9 
£eu'  down  as  possible  into  the  vertebral  canal,  to  sever  the  spinal  cord, 
cutting  first  to  one  side  and  then  to  the  other,  in  order  to  divide  the 
vertebral  arteries  and  first  cervical  nerves.  Then  let  him  press  the 
cerebellum  gently  forwards  with  the  fingers  of  the  right  hand,  the  he- 
mispheres being  supported  with  the  left,  and  the  brain  will  roll  into 
his  hand. 

The  Arteries  of  the  dura  mater  are  the  anterior  meningeal  from  the 
ethmoidal,  ophthalmic,  and  internal  carotid.  The  middle  meningeal  and 
meningea  parva  from  the  internal  maxillary.  The  inferior  meningeal 
from  the  ascending  pharyngeal  and  occipitsd  arteries ;  and  the  posterior 
meningeal  from  the  vertebrsd. 

Its  Nerves  are  derived  from  the  nervi  molles  and  vertebral  plexus  of 
the  sympathetic,  from  the  Casserian  ganglion,  the  ophthalmic  nerve, 
and  sometimes  from  the  fourth.  The  branches  from  the  two  last  are 
given  off  while  those  nerves  are  situated  by  the  side  of  the  sella  tur- 
cica ;  they  are  recurrent,  and  pass  backwards  between  the  layers  of  the 
tentorium,  to  the  lining  membrane  of  the  lateral  sinus. 


Arachnoid  membrane. 

The  Arachnoid  (u^eix^v  ttias,  like  a  spider^s  web),  so  named  from 
its  extreme  tenuity,  is  the  serous  membrane  of  the  cerebro-spinal 
centre,  and,  like  other  serous  membranes,  a  shut  sac.  It  envelopes 
the  brain  and  spinal  cord  (visceral  layer)  and  is  reflected  upon  the 
inner  surface  of  the  dura  mater  (parietal  layer),  giving  to  that  mem- 
brane its  serous  investment. 

On  the  upper  surface  of  the  hemispheres  the  arachnoid  is  transpa- 
rent, but  may  be  demonstrated  as  it  passes  across  the  sulci  from  one 
convolution  to  another  by  injecting,  with  a  blow-pipe,  a  stream  of  air 
beneath  it.  At  the  base  of  the  brain  the  membrane  is  opalescent  and 
thicker  than  in  other  situations,  and  more  easily  demonstrable  from 
the  circumstance  of  stretching  across  the  interval  between  the  middle 
lobes  of  the  hemispheres.    The  space  which  is  included  between  this 


PIA    MATBR.  409 

layer  of  membrane  and  those  parts  of  the  base  of  the  brain  which  are 
bounded  by  the  optic  commissure  and  fissures  of  Sylvius  in  firont,  and 
the  pons  Varolii  behind,  is  termed  the  anterior  subartichnoidean  space. 
Another  space  formed  in  a  similar  manner,  between  the  under  part  of 
the  cerebellum  and  the  medulla  oblongata,  is  the  po^erior  suh-arachnoir 
clean  space;  and  a  third  space,  situated  upon  the  corpora  quadrigemina, 
may  be  termed  the  superior  svb-arachnoidean  space.  These  spaces 
communicate  freely  with  each  other,  the  anterior  and  posterior  across 
the  crura  cerebelli,  the  anterior  and  the  middle  around  the  crura  cere- 
bri, and  the  latter  and  the  posterior  across  the  cerebellum  in  the  course 
of  the  vermiform  processes.  They  communicate  also  with  a  still 
larger  space  formed  by  the  loose  disposition  of  the  arachnoid  around 
the  spinal  cord,  the  spinal  sub-arachnoiclean  space.  The  whole  of  these 
spaces,  with  the  slighter  spaces  between  the  convolutions  of  the  hemi- 
spheres, constitute  one  large  and  continuous  cavity  which  is  filled  with 
a  limpid,  serous  secretion,  the  sttb-arachnoidean  fluid,*  a  fluid  which  is 
necessary  to  the  maintenance  and  protection  of  the  cerebro-spinal  mass. 
The  quantity  of  the  sub-arachnoidean  fluid  is  determined  by  the  re- 
lative size  of  the  cerebro- spinal  axis  and  that  of  the  containing  cavity, 
and  is  consequently  very  variable.  It  is  smaller  in  youth  than  in  old 
age,  and  in  the  adult  has  been  estimated  at  about  two  ounces.  The 
visceral  layer  of  the  arachnoid  is  connected  to  the  pia  mater  by  a  de- 
licate areolar  tissue,  which  in  the  sub-arachnoidean  spaces  is  loose  and 
filamentous.  The  serous  secretion  of  the  true  cavity  of  the  arachnoid 
is  very  small  in  quantity  as  compared  with  the  sub-arachnoidean 
fluid. 

The  arachnoid  does  not  enter  into  the  ventricles  of  the  brain,  a9 
imagined  by  Bichat,  but  is  reflected  inwards  upon  the  venae  Galeni  for 
a  short  distance  only,  and  returns  upon  those  vessels  to  the  dura  mater 
of  the  tentorium.  It  surrounds  the  nerves  as  they  originate  firom  the 
brain,  and  forms  a  sheath  around  them  to  their  point  of  exit  from  the 
skull.  It  is  then  reflected  back  upon  the  inner  surface  of  the  dura 
mater. 

There  are  no  vessels  apparent  in  the  arachnoid,  and  no  nerves  have 
been  traced  into  it. 

Pia  mater. 

The  Pia  mater  is  a  vascular  membrane  composed  of  innumerable 
vessels  held  together  by  a  thin  layer  of  fibro-cellular  tissue.  It  invests 
the  whole  surfece  of  the  brain,  dipping  into  the  sulci  between  the  con- 
volutions, and  forming  a  fold  in  its  interior  called  velum  interposiium. 
It  also  forms  folds  in  other  situations,  as  in  the  third  and  fourth  ven- 
tricles, and  in  the  longitudinal  grooves  of  the  spinal  cord. 

*  The  pretence  of  a  serous  fluid  beneath  the  arachnoid  has  ^ven  rise  to  the 
conjecture  that  a  sub-arachnoid  serous  membrane  may  exist  in  that  situation. 
Sudi  a  supposition  is  quite  imnecessary  to  explain  the  production  of  the  secre- 
tion, since  the  pia  mater  is  fiilly  adequate  to  that  function. 
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This  membrane  differs  very  strikingly  in  its  structure  in  different 
parts  of  the  cerebro-spinal  axis.  Thus,  on  the  surface  of  the  cerebrum, 
in  contact  with  the  soft  grey  matter  of  the  brain,  it  is  excessively 
vascular,  forming  remarkable  loops  of  anastomoses  in  the  interspaces 
of  the  convolutions,  and  distributing  multitudes  of  minute  straight  vea- 
sels  to  the  grey  substance.  In  the  substantia  perforata,  again,  and 
locus  perforatus,  it  gives  off  tufts  of  small  arteries,  which  pierce  the 
white  matter  to  reach  the  grey  substance  in  the  interior.  But  upon 
the  crura  cerebri,  pons  Varolii,  and  spinal  cord,  its  vascular  character 
seems  almost  lost.  It  has  become  a  dense  fhrous  membrane,,  difficult  to 
tear  off,  and  forming  the  proper  sheath  of  the  spinal  cord. 

The  pia  mater  is  the  nutrient  membrane  of  the  brain,  and  derives 
its  blood  from  the  internal  carotid  and  vertebral  arteries. 

Its  Nerves  are  the  minute  filaments  of  the  sympathetic,  which  ac- 
company the  branches  of  the  arteries. 


CEREBRUM. 

The  Cerebrum  is  divided  superiorly  into  two  hemispheres  by  the 
great  longitudinal  fissure,  which  lodges  the  falx  cerebri,  and  marks  the 
original  development  of  the  brain  by  two  symmetrical  halves. 

Each  hemisphere,  upon  its  under  surface,  admits  of  a  division  into 
three  lobes,  anterior,  middle,  and  posterior.  The  anterior  lobe  rests 
upon  the  roof  of  the  orbit,  and  is  separated  from  the  middle  by  the 
fissure  of  Sylvius.*  The  middle  lobe  is  received  into  the  middle 
fossa  of  the  base  of  the  skull,  and  is  separated  from  the  posterior  by  a 
slight  impression  produced  by  the  ridge  of  the  petrous  bone.  The  pos- 
terior lobe  is  supported  by  the  tentorium. 

If  the  upper  part  of  one  hemisphere,  at  about  one-third  from  its 
snnunit,  be  removed  with  a  scalpel,  a  centre  of  white  substance  will  be 
observed,  surroimded  by  a  narrow  border  of  grey,  which  follows  the 
line  of  the  sulci  and  convolutions,  and  presents  a  zigzag  form.  This 
section  from  exhibiting  the  largest  surface  of  medullary  substance  de- 
monstrable in  a  single  hemisphere  is  called  centrum  ovale  minus;  it  is 
spotted  by  numerous  small  red  points  (puncta  vasculosa)  which  are 
produced  by  the  escape  of  blood  from  the  cut  ends  of  minute  arteries 
and  veins. 

Now  separate  carefully  the  two  hemispheres  of  the  cerebrum,  and  a 
broad  band  of  white  substance  (corpus  callosum)  will  be  seen  to  con- 
nect them  ;  it  will  be  seen  also  that  the  surface  of  the  hemisphere 
where  it  comes  into  contact  with  the  corpus  callosum  is  bounded  by  a 
large  convolution  (gyrus  fomicatus)  which  *  lies  horizontally  on  that 
body,  and  may  be  traced  forwards  and  backwards  to  the  base  of  the 

*  James  Dubois,  a  celebrated  professor  of  anatomy  in  Paris,  where  he  suc- 
ceeded Vidius  in  1550,  although  known  much  earlier  by  his  works  and  dis- 
coveries,  but  particularly  by  his  violence  in  the  defence  of  Galen.  His  name 
was  Latinised  to  Jacobus  Sylvius. 
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brain,  terminating  by  each  extremity  at  the  fissure  of  Sylvius.  The 
sulcus  between  this  convolution  and  the  corpus  callosum  has  been 
termed,  very  improperly,  the  "  ventricle  of  the  corpus  callosum,^'  and 
some  longitudinal  fibres  (striae  longitudinales  laterales),  which  are 
brought  into  view  when  the  convolution  is  raised,  were  called  by 
Reil  the  "covered  band."  If,  now,  the  upper  part  of  each  hemisphere 
be  removed  to  a  level  with  the  corpus  callosum,  a  large  expanse  of 
medullary  substance,  surrounded  by  a  zigzag  line  of  grey  substance 
corresponding  with  the  convolutions  and  sulci  of  the  two  hemispheres, 
wiU  be  seen  ;  this  is  the  centrum  ovale  majus  of  Vieussens. 

The  Corpus  callosum  (callosus,  hard)  is  a  thick  layer  of  medullary 
fibres  passing  transversely  between  the  two  hemispheres,  and  con- 
stituting their  ffreai  commissure.  It  is  situated  in  the  middle  line 
of  the  centrum  ovale  majus,  but  nearer  to  the  anterior  than  to  the 
posterior  part  of  the  brain,  and  terminates  anteriorly  in  a  rounded 
border  (genu),  which  may  be  traced  downwards  to  the  base  of  the 
brain  in  front  of  the  commissure  of  the  optic  nerves.  Posteriorly  it 
forms  a  thick  rounded  fold  (spleniura),  which  is  continuous  with  the 
fornix.    The  breadth  of  the  corpus  callosum  is  about  four  inches. 

Beneath  the  posterior  rounded  border  of  the  corpus  callosum  is  the 
transverse  fissure  of  the  cerebrum,  which  extends  between  the  hemi- 
spheres and  crura  cerebri  firom  very  near  the  fissure  of  Sylvius  on  one 
side,  to  the  same  point  on  the  opposite  side  of  the  brain.  It  is 
through  this  fissure  that  the  pia  mater  communicates  with  the  velum 
interpositum.  And  it  was  here  that  Bichat  conceived  the  arachnoid 
to  enter  the  ventricles  ;  hence  it  is  also  named  the  fissure  of  Bichat. 

Along  the  middle  line  of  the  corpus  callosum  is  the  raphe,  a  linear 
depression  between  two  slightly  elevated  longitudinal  b^ds  (chordae 
longitudinales  Lancisii)  ;  and,  on  either  side  of  the  raphe,  may  be 
seen  the  HtieiB  transversx,  which  mark  the  direction  of  the  fibres 
of  which  the  corpus  callosum  is  composed.  These  fibres  may  be 
traced  into  the  hemispheres  on  either  side,  and  they  will  be  seen  to 
be  crossed  at  about  an  inch  from  the  raph6  by  the  longitudinal  fibres 
of  the  covered  band  of  ReiL  Anteriorly  and  posteriorly  the  fibres  of 
the  corpus  callosum  curve  into  their  corresponding  lobe. 

If,  now,  a  superficial  incision  be  made  through  the  corpus  callosum 
on  either  side  of  the  raph6,  two  irregular  cavities  will  be  opened, 
which  extend  from  one  extremity  of  the  hemispheres  to  the  other : 
these  are  the  lateral  ventricles.  To  expose  them  completely,  their 
upper  boundary  should  be  removed  with  the  scissors.  In  making  this 
dissection  the  thin  and  diaphanous  membrane  of  the  ventricles  may 
frequently  be  seen. 

Lateral  ventricles. — Each  lateral  ventricle  is  divided  into  a 
central  cavity f  and  three  smaller  cavities  called  comua.  The  anterior 
comu  curves  forwards  and  outwards  in  the  anterior  lobe  ;  the  middle 
comu  descends  into  the  middle  lobe  ;  and  the  posterior  comu  passes 
backwards  in  the  posterior  lobe,  converging  towards  its  fellow  of  the 
opposite  side.     The  central  cavity  is  triangular  in  its  form,  being 


*  Hie  tiUen]  Tentridn  of  the  cerebrum.     1 » I .  Tht  two  hfmUphena  cut 
>WD  to  H  Irrel  with  the  eojpua  calloHim  lo  u  (i>  constitute  the  «Dlnun  onle 

iiocta  Tuculo4a ;  and  eurroundcd  hy  a  nanov  margin  whieh  repreBentt  tbe 
K-, j_  ^  amall  portion  of  tile  Anterior  ntrEmit;  Cgmuj  of  the 

11.    10   A  imall  part  of  tile  tJitlmiu 
ibat  of  the  o^poaite  Tentride  through 


Dplicui,    11,  iVdarkfrin^-Ulie  t>od^ 

through  tbia  operung,  and  ita  eTtrcmitx.-    

turn  at  eurh  iide.     The  figure  11  «Bta  upon  Ibe  edge 
pArt  of  it  which  L*  cullcQ  the  "  -    >  --- 


lie  rounded  oblong  body  in  the  p< 
dund  the  figure  i3,  ia  the  bippoci 


figure  13,  ia  the  b^pocajnput  mioor. 


.ding  into  the  middle  comu. 
thelatenlmtridc.  ^mOj 
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below  (floor)  by  the  following  parts,  taken  in  their  order  of  position 
from  before  backwards : — 

Corpus  striatum. 
Tenia  semicircularis, 
Thalamus  opticus, 
Choroid  plexus. 
Corpus  fimbriatum. 
Fornix. 

The  Corpus  striatum  is  named  from  the  striated  lines  of  white  and 
grey  matter  which  are  seen  upon  cutting  into  its  substance.  It  is 
grey  on  the  exterior,  and  of  a  pyriform  shape.  The  broad  end,  direct- 
ed forwards,  rests  against  the  corpus  striatum  of  the  opposite  side : 
the  small  end,  backwards,  is  separated  from  its  fellow  by  the  interpo- 
sition of  the  thalami  optici.  The  corpora  striata  are  the  superior 
ganglia  of  the  cerebrum. 

The  Tenm  semicircularis  (tenia,  a  fillet)  is  a  narrow  band  of  medul- 
lary substance,  extending  along  the  posterior  border  of  the  corpus 
striatum,  and  serving  as  a  bond  of  connection  between  that  body  and 
the  thalamus  opticus.  The  tenia  is  partly  concealed  by  a  large  vein 
{vena  corporis  striati),  formed  by  small  vessels  from  the  corpus 
striatum  and  thalamus  opticus,  which  terminates  in  the  vena  Galeni 
of  its  own  side.  The  vein  is  overlaid  by  a  yellowish  band,  a  thick- 
ening of  the  lining  membrane  of  the  ventricle.  This  was  first  noticed 
and  described  by  Tarinus,  under  the  name  of  the  hornt/  band.  We 
may  therefore  term  it,  tenia  Tarini,* 

The  Thalamus  opticus  (thalamus,  a  bed)  is  an  oblong  body,  having 
a  thin  coating  of  white  substance  on  its  surface ;  it  has  received  its 
name  from  giving  origin  to  one  root  of  the  optic  nerve.  It  is  the 
inferior  ganglion  of  the  cerebrum.  Part  only  of  the  thalamus  is  seen 
in  the  floor  of  the  lateral  ventricle  ;  we  must,  therefore,  defer  its 
further  description  until  we  can  examine  it  in  its  entire  extent. 

The  Choroid  plexus  ix'oz'^v^  t^»f^  resembling  the  chorion+)  is  a  vas- 
cular fringe  extending  obliquely  across  the  floor  of  the  lateral  ventricle, 
and  sinking  into  the  middle  comu.  Anteriorly,  it  is  small  and  taper- 
ing, and  communicates  with  the  choroid  plexus  of  the  opposite  ventri- 
cle, through  a  large  oval  opening,  ihe  foramen  of  Monro,  or  foramen 
commune  anterius.  This  foramen  may  be  distinctly  seen  by  pulling 
slightly  on  the  plexus,  and  pressing  aside  the  septum  lucidum  with 
the  handle  of  the  knife.  It  is  situated  between  the  under  surfoce  of 
the  fornix,  and  the  anterior  extremities  of  the  thalami  optici,  and 
forms  a  communication  transversely  between  the  lateral  ventricles,  and 
perpendicularly  with  the  third  ventricle. 

*  Peter  Tarin,  a  French  anatomist :  his  work,  entitled  "  Adversaria  Anato- 
mica,"  was  published  in  1750. 

t  See  the  note  appended  to  the  descriptioD  of  the  choroid  coat  of  the  eye« 
ball. 
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The  choroid  plexus  presents  upon  the  sur&ce  a  number  of  minute 
vascular  processes,  which  are  termed  villi.  They  are  invested  by  a 
very  delicate  epithelium,  surmounted  by  cilia,  which  have  been  seen 
in  active  movement  in  the  embryo.  In  their  interior  the  plexuses 
not  unfrequently  contain  particles  of  calcareous  matter,  and  they  are 
sometimes  covered  by  small  clusters  of  serous  cysts. 

The  CorpiLS  fimbriatum  is  a  narrow  white  band,  which  is  situated 
immediately  behind  the  choroid  plexus,  and  extends  with  it  into  the 
descending  comu  of  the  lateral  ventricle.  It  is  in  fact  the  lateral  thin 
edge  of  the  fornix,  and  being  attached  to  the  hippocampus  major  in 
the  descending  horn  of  the  lateral  ventricle,  is  also  termed,  tenia 
hippocampi. 

The  Fornix  is  a  white  layer  of  medullary  substance,  of  which  a 
portion  only  is  seen  in  this  view  of  the  ventricle. 

1\ie  Anterior  comu  is  triangular  in  its  form,  sweeping  outwards, 
and  terminating  by  a  point  in  the  anterior  lobe  of  the  brain,  at  a  short 
distance  from  its  surface. 

The  Posterior  comu  or  digital  cavity  curves  inwards,  as  it  extends 
back  into  the  posterior  lobe  of  the  brain,  and  likewise  terminates  near 
the  surface.  An  elevation  corresponding  with  a  deep  sulcus  between 
two  convolutions  projects  into  the  area  of  this  comu,  and  is  called 
the  hippocampus  minor. 

The  Middle  or  descending  comu,  in  descending  into  the  middle  lobe 
of  the  brain,  forms  a  very  considerable  curve,  and  alters  its  direction 
several  times  as  it  proceeds^  Hence  it  is  described  as  passing  back- 
wards and  outwards  and  downwards,  and  then  turning  forwards  and 
inwards.  This  complex  expression  of  a  very  simple  curve  has  given 
birth  to  a  symbol  formed  by  the  primary  letters  of  these  various  terms ; 
and  by  means  of  this  the  student  recollects  with  ease  the  course  of  the 
comu,  BODFi.  It  is  the  largest  of  the  three  comua,  and  terminates 
close  to  the  fissure  of  Sylvius,  after  having  curved  around  the  cms 
cerebri. 

The  middle  comu  should  now  be  laid  open,  by  inserting  the  little 
finger  into  its  cavity,  and  making  it  serve  as  a  director  for  the  scalpel 
in  cutting  away  the  side  of  the  hemisphere,  so  as  to  expose  it  com- 
pletely. 

The  Superior  boundary  of  the  middle  comu  is  formed  by  the  under 
surface  of  the  thalamus  opticus,  upon  which  are  the  two  projections 
called  corpus  geniculatum  intemum  and  extemum  ;  and  the  inferior 
wall  by  the  various  parts  which  are  often  spoken  of  as  the  contents 
of  the  middle  comu :  these  are  the — 

Hippocampus  major. 
Pes  hippocampi. 
Pes  accessorius. 
Corpus  fimbriatum. 
Choroid  plexus. 
Fascia  dentata. 
Transverse  fissure. 
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The  Hippocampus  major  or  cornu  Ammonis,  so  called  from  its  re- 
semblance to  a  ram^s  horn,  the  famous  crest  of  Jupiter  Ammon,  is  a 
considerable  projection  from  the  inferior  wall,  and  extends  the  whole 
length  of  the  middle  comu.  Its  extremity  is  likened  to  the  foot  of 
an  animal,  from  its  presenting  a  number  of  knuckle-like  elevations 
upon  the  surface,  and  is  named  pes  hippocampi.  The  hippocampus 
major  is  the  internal  surface  of  the  convolution  (gyms  fomicatus)  of 
the  lateral  edge  of  the  hemisphere,  the  convolution  which  has  been  pre- 
viously described  as  lying  upon  the  corpus  callosum  and  extending 
downwards  to  the  base  of  the  brain  to  terminate  at  the  fissure  of  Sylvius. 
If  it  be  cut  across,  the  section  will  be  seen  to  resemble  the  extremity  of 
a  convoluted  scroll,  consisting  of  alternate  layers  of  white  and  grey 
substance.  The  hippocampus  major  is  continuous  superiorly  with  the 
fornix  and  corpus  callosum,  deriving  from  the  latter  its  medullary 
layer. 

The  Pes  accessoritis  is  a  swelling  somewhat  resembling  the  hippo- 
campus major,  but  smaller  in  size ;  it  is  situated  on  the  outer  wall  of 
the  comu,  and  is  frequently  absent. 

The  Corpus  fimhriatum  (tenia  hippocampi)  is  the  narrow  white  band 
which  is  prolonged  from  the  central  cavity  of  the  ventricle,  and  is 
attached  along  the  inner  border  of  the  hippocampus  major.  It  is  lost 
inferiorly  on  the  hippocampus. 

Fascia  dentata : — if  the  corpus  fimbriatum  be  carefully  raised,  a  nar- 
row serrated  band  of  grey  substance,  the  margin  of  the  grey  substance 
of  the  middle  lobe,  will  be  seen  beneath  it ;  this  is  the  fascia  dentata. 
Beneath  the  corpus  fimbriatum  will  be  likewise  seen  the  transverse 
fissure  of  the  brain,  which  has  been  before  described  as  extending  firom 
near  the  fissure  of  Sylvius  on  one  side,  across  to  the  same  point  on  the 
opposite  side  of  the  brain.  It  is  through  this  fissure  that  the  pia  mater 
communicates  with  the  choroid  pleanis,  and  the  latter  obtains  its  sup- 
ply of  blood.  The  fissure  is  bounded  on  one  side  by  the  corpus  fim- 
briatum, and  on  the  other  by  the  under  surface  of  the  thalamus 
opticus. 

The  intemal  boundary  of  the  lateral  ventricle  is  the  septum  lucidum. 
This  septum  is  thin  and  semi-transparent,  and  consists  of  two  laminae 
of  cerebral  substance  attached  above  to  the  under  surface  of  the  corpus 
callosum  at  its  anterior  part,  and  below  to  the  fornix.  Between  the 
two  layers  is  a  narrow  space,  the  fifth  ventricle,  which  is  lined  by  a  pro- 
per membrane.  The  fifth  ventrick  may  be  shown,  by  snipping  through 
the  septum  lucidum  transversely  with  the  scissors. 

The  corpus  callosum  should  now  be  cut  across  towards  its  anterior 
extremity,  and  the  two  ends  carefully  dissected  away.  The  anterior 
portion  will  be  retained  only  by  the  septum  lucidum,  but  the  posterior 
will  be  found  incorporated  with  the  white  layer  beneath,  which  is  the 
fornix. 

Fornix. — The  fornix  (arch)  is  a  triangular  lamina  of  white  sub- 
stance, broad  behind,  and  extending  into  each  lateral  ventricle :  narrow 
in  front,  where  it  terminates  in  two  crura,  which  arch  downwards  to. 
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the  biK  of  the  brain.  The  Iwo  crura  deKead  in  a  curved  direction  to 
the  Ihk  <k  the  brajn,  embedded  io  grey  eubetance  in  the  laceiol  walla 
of  the  third  ysDlricle,  and  lying  directly  behind  the  amerior  commis- 
nire.  At  the  base  of  the  brain  they  make  a  gudden  curve  upon  them- 
•elvee  and  wmititute  the  corpora  albicantia,  from  which  they  may  be 
tiac«d  upwards  to  their  origin  in  the  ihalami  opticj.  Openiug  trans. 
•eraely  beneath  these  two  emra,  just  as  they  are  about  to  tirch  down- 
ward*, is  the  foramen  of  communication  between  the  laleial  and  the 
third  lenliicleB,  Ihe/ommea  of  Monro;  ar,  foramen  commune  anieriju. 


'  The  raeinl  nirhce  of  a  loDgitudiTiBl  lectionof  the  brain.    The  ioaiiiHi  turn 

The  inacT  nirficf  of  Uie  left  hcmuphcrF,     2.  The  divided  luiface  sf  the  cot- 
bellum.  •hEWing  the  arbor  vitee.    3.  The  meditlli  oblongata,    t.  The  eorpoi 

and  loonded  behind,  lo  bwime  continuuus  with  i,  the  fdmii,    IS.  One  ti  the 

c€  the  convoiuliani  thciiufh  Ihe  ^uic  ai  Siehat.     10,  Section  of  the  middle 
cmniniHUre  lituated  in  tbe  third  ventricle,    II.  Section  of  Ihe  anterior  com- 


fOiirth  ventricle.    17-  Ine  pons  Varolii,  through  which  ar  ^ 

diverging  fihrea  of  the  corpora  pyranudalia,     J8-  TTie  enu  cerebri  of  the  left 

wMcb  projeeta  the  infiindibuliini  having  the  pLtultaiT  gland  appended  to  it* 
extremity.    20.  One  of  the  optic  nervei.    91.  The  left  olfactorj  nerve  tennl. 
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The  choroid  plexuses  commimicate,  and  the  veins  of  the  corpora  striata 
pass  through  this  opening. 

The  lateral  thin  edges  of  the  fornix  are  continuous  posteriorly  with 
the  concave  border  of  the  hippocampus  major  at  each  side,  and  form 
the  narrow  white  band  called  (xtrpus  fimhricUum  (posterior  cms  of  the 
fornix).  In  the  middle  line  the  fornix  is  continuous  with  the  corpus 
callosum,  and  at  each  side  with  the  hippocampus  major  and  minor. 
Upon  the  under  surface  of  the  fornix  towards  its  posterior  part,  some 
transverse  lines  are  seen  passing  between  the  diverging  corpora  fim- 
briata :  this  appearance  is  termed  the  lyra  (corpus  psalloides),  from  a 
fancied  resemblance  to  the  strings  of  a  harp. 

The  fornix  may  now  be  removed  by  dividing  it  across  anteriorly, 
and  turning  it  backwards,  at  the  same  time  separating  its  lateral  con- 
nections with  the  hippocampi.  If  the  student  examine  its  under  sur- 
face, he  will  perceive  the  lyra  above  described. 

Beneath  the  fornix  is  the  vdum  interpositum,  a  duplicature  of  pia 
mater  introduced  into  the  interior  of  the  brain,  through  the  transverse 
fissure.  The  velum  is  continuous  at  each  side  with  the  choroid  plexus, 
and  contains  in  its  inferior  layer,  two  large  veins  (the  vena  Galeni)  which 
receive  the  blood  from  the  corpora  striata  and  choroid  plexuses,  and 
terminate  posteriorly,  after  uniting  into  a  single  trunk,  in  the  straight 
sinus.  Upon  the  under  surface  of  the  velum  interpositum  are  two 
fringe-like  bodies,  which  project  into  the  third  ventricle.  These  are 
the  choroid  planuses  of  the  third  ventricle;  posteriorly  these  fringes  en- 
close the  pineal  gland. 

If  the  velum  interpositum  be  raised  and  turned  back,  an  operation 
which  must  be  conducted  with  care,  particularly  at  its  posterior  part 
where  it  invests  the  pineal  gland,  the  tfaalami  optici  and  the  cavity  of 
the  third  ventricle  will  be  brought  into  view. 

Thalami  optici. — The  thalami  optici  are  two  oblong,  square-shaped 
bodies,  of  a  white  colour  superficially,  inserted  between  the  two  diverg- 
ing portions  of  the  corpora  striata.  In  the  middle  line  a  fissure  exists 
between  them,  which  is  called  the  third  ventricle.  Posteriorly  and  in- 
feriorly,  they  form  the  superior  wall  of  the  descending  comu,  and  pre- 
sent two  rounded  elevations  called  corpus  geniciUatum  externum  and 
internum.  The  corpus  geniculatum  externum  is  the  larger  of  the  two, 
and  of  a  greyish  colour ;  it  is  the  principal  origin  of  the  optic  nerve. 
Anteriorly,  the  thalami  are  connected  with  the  corpora  albicantia  by 
means  of  two  white  bands,  which  appear  to  originate  in  the  white 
substance  uniting  the  thalami  to  the  corpora  striata.  Externally  they 
are  in  relation  with  the  corpora  striata  and  hemispheres.  In  their  in- 
terior  the  thalami  are  composed  of  white  fibres  mixed  with  grey  sub- 
stance.    They  are  essentially  the  inferior  ganglia  of  the  cerebrum. 

Third  ventricle. — The  third  ventricle  is  the  fissure  between 
the  two  thalami  optici.  It  is  bounded  above  by  the  under  sur&ce  of 
the  velum  interpositum,  from  which  are  suspended  the  choroid  plexuses 
of  the  third  ventricle.  Its  ^or  is  formed  by  the  grey  substance  of  the 
anterior  termination  of  the  corpus  callosum,  called  lamina  cinerea, 

2  B 
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the  tuber  cinereum,  corpora  albicantia,  and  locus  perforatus.  Lai^ 
rally  it  is  bounded  by  the  thalami  optici ;  anteriorly  by  the  anterior 
commissure  and  crura  of  the  fornix ;  and  posteriorly  by  the  posterior 
commissure  and  the  iter  a  tertio  ad  quartum  ventriculum.  The  third 
ventricle  is  crossed  by  three  commissures,  the  anterior,  middle,  and 
posterior ;  and  between  these  are  two  spaces,  called  foramen  commune 
pterins  and  foramen  commune  posterius. 

The  Anterior  commissure  is  a  small  rounded  white  cord,  which  enters 
the  corpus  striatum  at  either  side,  and  spreads  out  in  the  substance  of 
the  hemispheres ;  the  middle^  or  soft  commissure  consists  of  grey  matter, 
which  is  continuous  with  the  grey  lining  of  the  ventricle,  it  connects 
the  adjacent  sides  of  the  thalami  optici ;  the  posterior  commissure^ 
smaller  than  the  anterior,  is  a  rounded  white  cord,  connecting  the  two 
thalami  optici  posteriorly. 

The  space  between  the  anterior  and  middle  commissure  is  called  the 
foramm  commune  anterius^  and  is  that  to  which  Monro  has  given  his 
name  (foramen  of  Monro).  It  is  the  medium  of  communication  be- 
tween the  lateral  and  third  ventricles  and  it  transmits  superiorly  the 
choroid  plexus  and  the  venae  corporum  striatorum.  The  foramen  com- 
mune anterius  is  also  termed,  iter  ad  infundibtdum,  from  leading  down- 
wards to  the  funnel-shaped  cavity  of  the  infundibulum.  The  crura  of 
the  fornix  are  embedded  in  the  lateral  walls  of  the  foramen  commune, 
and  are  concealed  from  view  in  this  situation  by  the  layer  of  grey  sub- 
stance which  lines  the  interior  of  the  third  ventricle.  If  the  crura  be 
slightly  separated,  the  anterior  commissure  will  be  seen  crossing  from 
one  corpus  striatum  to  the  other,  immediately  in  front  of  them.  The 
space  between  the  middle  and  posterior  commissure  is  the /oramen 
commune  posterius;  it  is  much  shallower  than  the  preceding,  and  is  the 
origin  of  a  canal,  the  aqueduct  of  Sylvius  or  iter  a  tertio  ad  quartum 
ventriculum^  which  leads  backwards  beneath  the  posterior  commissure 
and  through  the  base  of  the  corpora  quadrigemina  to  the  upper  part  of 
the  fourth  ventricle. 

Corpora  quadrigemina. — The  corpora  quadrigemina,  or  optic 
lobes,  are  situated  immediately  behind  the  third  ventricle  and  poste- 
rior commissure  ;  and  beneath  the  posterior  border  of  the  corpus  callo- 
sum.  They  form,  indeed,  at  this  point,  the  inferior  boundary  of  the 
transverse  Assure  of  the  hemispheres,  the  fissure  of  Bichat.  The  anterior 
pair  of  these  bodies  are  grey  in  colour,  and  are  named  nates:  the  pos- 
terior pair  are  white  and  much  smaller  than  the  anterior;  they  are 
termed  testes.  From  the  nates  may  be  traced  a  rounded  process 
(brachium  anterius)  which  passes  obliquely  outwards  into  the  thala- 
mus opticus ;  and  from  the  testes  a  similar  but  smaller  process  (bra- 
chium posterius)  which  has  the  same  destination.  The  corpus  genicu- 
latum  internum  lies  in  the  interval  of  these  two  processes  where  they 
enter  the  thalamus,  and  behind  the  brachium  posterius  is  a  prominent 
band  (laqueus)  which  marks  the  course  of  the  superior  division  of  the 
&sciculus  olivaris.  The  corpora  quadrigemina  are  perforated  longitu- 
dinally through  their  base  by  the  aqueduct  of  Sylvius;  they  are 
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covered  in  partly  by  the  pia  mater  and  partly  by  the  velum  mterposi- 
tum,  and  the  nates  form  the  base  of  support  of  the  pineal  gland. 

PiNBAL  GLAND. — The  pineal  gland  is  a  small  reddish  grey  body  of 
a  conical  form  (hence  its  synonym  conarium),  situated  on  the  anterior 
part  of  the  nates  and  invested  by  a  duplicature  of  pia  mater  derived 
from  the  under  part  of  the  velum  interpositum.  The  pineal  gland, 
when  pressed  between  the  fingers  is  found  to  contain  a  gritty  matter 
(acervulus)  composed  chemically  of  phosphate  and  carbonate  of  lime 
and  is  sometimes  hollow  in  the  interior.  It  is  connected  to  the  brain 
by  means  of  two  medullary  cords  called  pedundes  and  a  thin  lamina 
derived  from  the  posterior  commissure ;  the  peduncles  of  the  pineal 
gland  are  attached  to  the  thalami  optici  and  may  be  traced  along  the 
upper  and  inner  margin  of  those  bodies  to  the  crura  of  the  fornix  with 
which  they  become  blended.  From  the  close  connection  subsisting  be- 
tween the  pia  mater  and  the  pineal  gland  and  the  softness  of  texture 
of  the  latter,  the  gland  is  liable  to  be  torn  away  in  the  removal  of  the 
pia  mater. 

Behind  the  corpora  quadrigemina  is  the  cerebellum,  and  beneath  the 
cerebellum  the  fourth  ventricle.  The  student  must  therefore  divide 
the  cerebellum  down  to  the  fourth  ventricle,  and  turn  its  lobes  aside  to 
examine  that  cavity. 

Fourth  ventricle. — The  fourth  ventricle  (sinus  rhomboidalis) 
is  the  ventricle  of  the  medulla  oblongata,  upon  the  posterior  sur&ce  of 
which,  and  of  the  pons  Varolii,  it  is  placed.  1 1  is  a  lozenge-shaped  cavity, 
bounded  on  each  side  by  a  thick  cord  passing  between  the  cerebellum 
and  corpora  quadrigemina,  called  the  processus  e  oerebello  ad  testes,  and 
by  the  corpus  resttforme.  It  is  covered  in  behind  by  the  cerebellum, 
and  by  a  thin  lamella  of  medullary  substance,  stretched  between  the 
two  processus  e  cerebello  ad  testes,  termed  the  vcdve  of  Vieussens* 

That  portion  of  the  cerebellum  which  forms  the  posterior  boundary  of 
the  fourth  ventricle,  presents  four  small  prominences  or  lobules,  and  a 
thin  layer  of  medullary  substance,  the  vdum  meduUare  posterius.  Of 
the  lobules  two  are  placed  in  the  middle  line,  the  nodvlus  and  umda, 
the  former  being  before  the  latter;  the  remaining  two  are  named 
amygdaUB,  or  tonsils,  and  are  situated  one  on  either  side  of  the  uvula. 
They  all  project  into  the  cavity  of  the  fourth  ventricle,  and  the  velum 
medullare  posterius  is  situated  in  front  of  them.  The  vcdve  of  VieussefM 
or  velum  meduUare  anterius  is  an  extremely  thin  lamella  of  medullary 
substance,  prolonged  from  the  white  matter  of  the  cerebellum  to  the 
testes,  and  attached  on  each  side  to  the  processus  e  cerebello  ad  testes. 
This  lamella  is  overlaid  for  a  short  distance  by  a  thin,  transversely- 
grooved  lobule  of  grey  substance  (linguetta  laminosa)  derived  from  the 
anterior  border  of  the  cerebellum,  and  its  junction  with  the  testes  is 
strengthened  by  a  narrow  slip  given  off  by  the  commissure  of  those 
bodies,  \kiQ  frcinidum  vdi  medidlaris  anterioris.     The  anterior  waU,  or 

*  Raymond  Vieumens,  a  great  discoverer  in  the  anatomy  of  the  brain  and 
nervous  system.  His  "  Neurographia  Universalis"  was  published  at  Lyons, 
in  1685. 
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fjoor  of  the  fourth  ventricle  is  formed  by  two  slightly  convex  bodies, 
processus  teretes  or  posterior  pyramids,  separated  by  a  longitudinal  groove 
which  is  continuous  inferiorly  with  the  sulcus  longitudinalis  posterior 
of  the  spinal  cord.  The  processus  teretes  are  crossed  transversely  by 
several  white  and  grey  fasciculi  {line<B  transversa)  the  origin  of  the 
auditory  nerves.  And  upon  the  lower  part  of  the  floor  of  this  ventricle 
is  an  impression  resembling  the  point  of  a  pen  and  hence  named  calamus 
scriptorius;  the  lateral  boundaries  of  the  calamus  are  the  processus 
elavati  of  the  posterior  median  columns  of  the  spinal  cord.  Above^  the 
fourth  ventricle  is  bounded  by  the  corpora  quadrigemina  and  aqueduct 
of  Sylvius ;  and  below  by  a  layer  of  pia  mater  and  arachnoid,  called 
the  valve  of  the  arachnoid.  It  is  by  rupture  of  this  latter  that  a  com- 
munication is  established  between  the  ventricles  of  the  brain  and  the 
sub-arachnoidean  space.  Within  the  fourth  ventricle  and  lying  against 
the  uvula  and  tonsils  are  two  small  vascular  fringes  formed  by  the  pia 
mater,  the  choroid  pleocuses  of  the  fourth  ventricle.  The  fourth  ven- 
tricle is  lined  by  grey  matter  derived  from  the  interior  of  the  spinal 
cord,  the  grey  matter  being  partly  concealed  by  a  thin  expansion  of 
white  substance. 

LINING    MEMBRANE   OF   THE    VENTRICLES. 

The  lining  membrane  of  the  ventricles  is  a  serous  layer  distinct 
from  the  arachnoid ;  it  lines  the  whole  of  the  interior  of  the  lateral 
ventricles,  and  is  connected  above  and  below  with  the  attached  border 
of  the  choroid  plexus,  so  as  to  exclude  all  communication  between  the 
ventricles  and  the  exterior  of  the  brain.  From  the  lateral  ventricles 
it  is  reflected  through  the  foramen  of  Monro  on  each  side,  into  the 
third  ventricle,  which  it  invests  throughout.  From  the  third  it  is  con- 
ducted into  the  fourth  ventricle,  through  the  iter  a  tertio  ad  quartum 
ventriculmn,  and  lines  its  interior,  together  with  the  layer  of  pia  mater 
which  forms  its  inferior  boundary.  In  this  manner  a  perfect  communi- 
cation is  established  between  all  the  ventricles,  with  the  exception  of 
the  flfth,  which  has  its  own  proper  membrane.  It  is  this  membrane 
which  gives  them  their  polished  sur£a£e,  and  transudes  the  secretion 
which  moistens  their  interior.  When  the  fluid  accumulates  to  an  un- 
natural degree,  it  may  then  break  down  this  layer  and  the  layer  of 
pia  mater  at  the  bottom  of  the  fourth  ventricle,  and  thus  make  its  way 
into  the  sub-arachnoidean  space;  but  in  the  normal  condition  it  is 
doubtful  whether  a  communication  exists  between  the  interior  of  the 
ventricles  and  the  serous  cavity  of  the  sub-arachnoidean  space. 


CEREBELLUM. 

The  Cerebellum,  seven  times  smaller  than  the  cerebrum,  is  situated 
beneath  the  posterior  lobes  of  the  latter,  being  lodged  in  the  posterior 
fossa  of  the  base  of  the  cranium  and  protected  from  the  superincum- 
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bent  pressure  of  the  cerebrum  by  the  tentorium  cerebelli.  Like  the 
cerebrum,  it  is  composed  of  grey  and  white  substance,  the  former  oc- 
cupying the  surface,  the  latter  the  interior,  and  its  suriia£e  is  formed  of 
parallel  lamellae  separated  by  sulci,  and  here  and  there  by  deeper  sulci. 
In  form,  the  cerebellum  is  oblong  and  flattened,  its  greater  diameter 
being  from  side  to  side,  its  two  surfaces  looking  upwards  and  down- 
wards, and  its  borders  being  anterior,  posterior,  and  lateral.  In  consi- 
deration of  its  shape  the  cerebellum  a(hnits  of  a  division  into  two  he- 
mispheres, into  certain  processes  termed  processes  and  lobules,  and  into 
certain  divisions  of  its  substance  called  lobes,  formed  upon  the  hemi- 
spheres by  the  deeper  sulci  above  referred  to.  The  two  hemispheres 
are  separated  from  each  other  on  the  upper  sur&ce  of  the  cerebellum 
by  a  longitudinal  ridge  which  is  termed  the  superior  vermiform  process 
and  which  forms  a  commissure  between  them.  On  the  anterior  bor- 
der of  the  organ  there  is  a  semi-lunar  notch,  indsura  cereheUi  anterior^ 
which  encircles  the  corpora  quadrigemina  posteriorly.  On  the  poste- 
rior border  there  is  another  notch,  indsura  cerebelli  posterior,  which 
receives  the  upper  part  of  the  falx  cerebelli ;  and  upon  the  under  surface 
is  a  deep  fissure  corresponding  with  the  medulla  oblongata,  and  termed 
the  vallecula  (valley). 

Each  hemisphere  of  the  cerebellum  is  divided  by  means  of  a  fissure 
(sulcus  horizontalis)  which  runs  along  its  free  border,  into  an  upper 
and  a  lower  portion,  and  upon  each  of  these  portions  certain  lobes  are 
marked  out.  Thus  on  the  upper  portion  there  are  two  such  lobes  se- 
parated by  a  sulcus,  somewhat  more  strongly  marked  than  the  rest, 
and  extending  deeper  into  the  substance  of  the  cerebrum ;  they  are 
the  lobus  superior  anterior  and  lobus  superior  posterior.  Upon  the 
under  portion  of  the  hemisphere  there  are  three  such  lobes,  namely, 
lobus  inferior  anterior,  medius,  and  posterior,  and  two  additional  ones  of 
peculiar  form,  the  lobus  inferior  intemus  or  tonsil,  and  the  flocculus. 
The  tonsil  (amygdala),  is  situated  on  the  side  of  the  vallecula  and 
projects  into  the  fourth  ventricle.  The  flocculus  or  pneumogastric 
lobule,  long  and  slender,  extends  from  the  side  of  the  vallecula  around 
the  corpus  restiforme  to  the  cms  cerebelli,  lying  behind  the  filaments  of 
the  eighth  pair  of  nerves. 

The  commissure  between  the  two  hemispheres  is  termed  the  worm 
(vermis)  ;  that  portion  of  the  worm  which  occupies  the  upper  surface  of 
the  cerebellum  as  fsx  back  as  the  horizontal  fissure,  being  the  processus 
vermiformis  superior,  and  that  which  is  lodged  within  the  vallecula 
being  the  processus  vermiformis  inferior.  The  superior  vermiform  pro- 
cess is  a  prominent  longitudinal  ridge,  extending  from  the  incisura  an- 
terior to  the  incisura  posterior  cerebelli.  In  imitation  of  the  hemi- 
spheres it  is  divided  into  lobes  of  which  three  have  received  names 
namely,  the  lobulus  centralis,  which  is  a  small  lobe  situated  in  the  in- 
cisura anterior ;  the  monticultis  cerebeUi,  a  longer  lobe,  having  its  peak 
and  declivity ;  and  a  small  lobe  near  the  incisura  posterior,  the  comr 
niissura  simplex.  The  lobes  of  the  inferior  vermiform  process  are  four 
in  number,  namely, — the  commissura  brevisy  situated  in  the  incisura 
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posterior,  below  the  horizontal  fissure ;  the  pyramid,  a  small,  obtusely- 
pointed  eminence ;  a  lai^r  prominence,  the  uvula,  situated  between 
the  tonsils,  and  connected  with  them  by  means  of  a  commissure ;  and 
in  front  of  the  uvula,  the  nodulus.  In  front  of  the  nodulus  is  a  thin 
lamina  of  medullary  substance,  consisting  of  a  central  and  two  lateral 
portions,  the  velum  medvilare  posterius  (valvula  Tarini),  and  between 
this  velum  in  front,  and  the  nodulus  and  uvula  behind,  is  a  deep  fossa 
which  is  known  as  the  swaUow^s  nest  (nidus  hirundinis).  The  velum 
meduUare  anterius  is  the  valve  of  Vieussens,  described  with  the  fourth 
ventricle ;  both  these  vela  proceed  from  the  same  point  in  the  roof  of 
that  ventricle  and  separate  from  each  other  at  an  angle,  the  one  passing, 
obliquely  forwards,  the  other  obliquely  backwards. 

When  a  vertical  incision  is  made  into  the  cerebellum  that  appear- 
ance is  seen  which  has  been  denominated  arbor  vitce  cerebelU;  the 
white  substance  in  the  centre  of  such  a  section  resembles  the  trunk  of 
a  tree  from  which  branches  are  given  off,  and  from  the  branches 
branchlets  and  leaves,  the  two  latter  being  coated  by  a  moderately 
thick  and  uniform  layer  of  grey  substance.  If  the  incision  be  made 
somewhat  nearer  to  the  commissure  than  to  the  lateral  border  of  the 
organ,  a  yellowish  grey  dentated  line  enclosing  medullary  substance, 
traversed  by  the  openings  of  numerous  vessels,  will  be  seen  in  the 
centre  of  the  white  substance.  This  is  the  ganglion  of  the  cerebellmn, 
the  corpus  rhomfxndeum  or  dentatum,  from  which  the  peduncles  of  the 
cerebelhim  proceed.  The  grey  line  is  dense  and  homy  in  structure, 
and  is  the  cut  edge  of  a  thin  capsule,  open  towards  the  medulla  ob* 
longata. 

The  cerebellum  is  associated  with  the  rest  of  the  encephalon  by 
means  of  three  pairs  of  rounded  cords  or  peduncles,  superior,  middle, 
and  inferior.  The  superior  peduncles,  or  processus  e  cerebeUo  ad  ieaiesy 
proceed  fit)m  the  cerebellum  forwards  and  upwards  to  the  testes,  in 
which  they  are  lost  They  form  the  anterior  part  of  the  lateral 
boundaries  of  the  fourth  ventricle  and  give  attachment  by  their  inner 
borders  to  the  valve  of  Vieussens  which  is  stretched  between  them. 
At  their  junction  with  the  testes  they  are  crossed  by  the  fourth  pair 
of  nerves.  The  middle  peduncles,  or  crura  cerebelU  ad  pontem-,  the 
largest  of  the  three,  issue  frt)m  the  cerebellum  through  the  anterior 
extremity  of  the  sulcus  horizontalis,  and  are  lost  in  the  pons  Varolii. 
The  inferior  peduncles,  or  crura  cut  meduUam  oblongaiam,  are  the 
corpora  restiformia  which  descend  to  the  posterior  part  of  the  medulla 
oblongata,  and  form  the  inferior  portion  of  the  lateral  boundaries  of 
the  fourth  ventricle. 

BASE   OF   THE   BRAIN. 

The  student  should  now  prepare  to  study  the  base  of  the  brain:  (oar 
this  purpose  the  organ  should  be  turned  upon  its  incised  surface ;  and 
if  the  dissection  have  hitherto  been  conducted  with  care,  he  will  find 
the  base  perfectly  uninjured.    The  arachnoid  membrane,  some  parta 
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of  the  pia  mater,  and  the  circle  of  Willis,  must  be  carefully  cleared 
away  in  order  to  expose  all  the  parts  to  be  examined.  These  he  will 
find  arranged  in  the  following  order  from  before  backwards : — 

Longitudinal  fissure, 

Olfactory  nerves, 

Fissure  of  Sylvius, 

Substantia  perforata. 

Commencement  of  the  transverse  fissure. 

Optic  commissure. 

Tuber  cinereum, 

Infundibulum, 

Corpora  albicantia. 

Locus  perforatus. 

Crura  cerebri. 

Pons  Varolii, 

Crura  cerebelli. 

Medulla  oblongata. 

The  Lonffihidmal  fissure  is  the  space  separating  the  two  hemi« 
spheres;  it  is  continued  downwards  to  the  base  of  the  brain,  and 
divides  the  two  anterior  lobes.  In  this  fissure  the  anterior  cerebral 
arteries  ascend  towards  the  corpus  callosum ;  and,  if  the  two  lobes  be 
slightly  drawn  asunder,  the  anterior  border  (genu)  of  the  corpus  cal- 
losum will  be  seen  descending  to  the  base  of  the  brain.  Arrived  at 
the  base  of  the  brain,  the  corpus  callosum  terminates  by  a  concave 
border  which  is  prolonged  to  the  commissure  of  the  optic  nerves  by  a 
thin  layer  of  grey  substance,  the'  lamina  cinerea.  The  lamina  cinerea 
is  the  anterior  part  of  the  inferior  boundary  of  the  third  ventricle. 
On  each  side  of  the  lamina  cinerea  the  corpus  callosiun  is  continued 
into  the  substantia  perforata  and  crura  cerebri,  and  upon  the  latter 
forms  a  narrow  medullary  band  lying  externally  to,  and  slightly  over- 
lapping the  optic  tract,  the  medulla  innominata. 

Upon  the  under  surface  of  each  anterior  lobe,  on  either  side  of  the 
longitudinal  fissure,  is  the  clfactory  nerve,  with  its  bulb. 

The  Fissure  of  Sylvius  bounds  the  anterior  lobe  posteriorly,  and 
separates  it  from  the  middle  lobe;  it  lodges  the  middle  cerebral 
artery.  If  this  fissure  be  followed  outwards,  a  small  isolated  cluster 
of  five  or  six  convolutions  will  be  observed ;  these  constitute  the  »- 
land  of  Heil.  The  island  of  Reil,  together  with  the  substantia  per- 
forata, form  the  base  of  the  corpus  striatum. 

The  Substantia  perforata  is  a  triangular  plane  of  white  substance, 
situated  at  the  inner  extremity  of  the  fissure  of  Sylvius.  It  is  named 
perforata,  from  being  pierced  by  a  number  of  openings  for  small  arte- 
ries, which  enter  the  brain  in  this  situation  to  supply  the  grey  sub- 
stance of  the  corpus  striatum. 

Passing  backwards  on  each  side  beneath  the  edge  of  the  middle 
lobe,  is  the  commencement  of  the  great  transverse  Jissure,  which  ex- 
tends beneath,  the  hemisphere  of  one  side  to  the  same  point  on  the  op- 
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posite  side.    A  probe  passed  into  this  fissure  between  the  cms  cerebri 
and  middle  lobe  would  enter  the  middle  comu  of  the  lateral  ventricle. 

The  Optic  commissure  is  situated  on  the  middle  line ;  it  is  the  point 
of  conmiunication  between  the  two  optic  nerves. 

The  7u6er  cinereum  is  an  eminence  of  grey  substance  situated  im- 
mediately behind  the  optic  commissure,  and  in  front  of  the  corpora 
mammiUaria.  From  its  centre  there  projects  a  small  conical  body  of 
grey  substance,  apparently  a  prolongation  of  the  tuber  cinereum,  the 
in/undibulum.  The  infundibulum  is  hollow  in  its  interior,  enclosing  a 
short  coecal  canal,  which  communicates  with  the  cavity  of  the  third 
ventricle,  and  below  the  termination  of  the  canal  the  conical  process 
becomes  connected  with  the  pituitary  gland.  The  infundibulum  and 
tuber  cinereum  form  part  of  the  floor  of  the  third  ventricle. 

The  PUuitary  gland  (hypophysis  cerebri),  is  a  small,  flattened,  red- 
dish-grey body  situated  in  the  sella  turcica,  and  closely  retained  in  that 
situation  by  the  dura  mater  and  arachnoid.  It  consists  of  two  lobes, 
closely  pressed  together,  the  anterior  lobe  being  the  larger  of  the  two 
and  oblong  in  shape,  the  posterior  round.  Both  lobes  are  connected 
with  the  infundibulum,  but  the  latter  is  so  soft  in  texture  as  to  be  ge- 
nerally torn  through  in  the  removal  of  the  brain.  Indeed,  for  the 
purposes  of  the  student,  it  is  better  to  effect  this  separation  with  the 
knife,  and  leave  the  pituitary  body  in  situ,  to  be  examined  with  the 
base  of  the  cranium. 

The  Corpora  dUlAcarUia  (mammillaria,  pisiformia,  bulbi  fomicis),  are 
two  white  convex  bodies,  having  the  shape  and  size  of  peas,  situated 
behind  the  tuber  cinereum,  and  between  the  crura  cerebri.  They  are  a 
part  of  the  crura  of  the  fornix,  which  after  their  origin  from  the  thalami 
optici  descend  to  the  base  of  the  brain,  and  making  a  sudden  curve 
upon  themselves  previously  to  their  ascent  to  the  lateral  ventricles  con- 
stitute the  corpora  albicantia.  When  divided  by  section,  these  bodies 
will  be  found  to  be  composed  of  a  capsule  of  white  substance,  contain- 
ing grey  matter,  the  grey  matter  of  the  two  corpora  being  connected 
by  means  of  a  commissure. 

The  Locus  perforatum  is  a  layer  of  whitish  grey  substance,  connect- 
ed in  front  with  the  corpora  albicantia,  behind  with  the  pons  Varolii, 
and  on  each  side  with  the  crura  cerebri,  between  which  it  is  situated. 
It  is  perforated  by  several  thick  tufts  of  arteries,  which  are  distributed 
to  the  thalami  optici  and  third  ventricle,  of  which  it  assists  in  forming 
the  floor.     It  is  sometimes  called  the  pons  Tarini. 

The  Crura  cerebri  are  two  thick  white  cords  which  issue  from  the 
anterior  border  of  the  pons  Varolii,  and  diverge  to  each  side  to  enter 
the  thalami  optici.  By  their  outer  side  the  crura  cerebri  are  continu- 
ous with  the  corpora  quadrigemina,  and  above  they  constitute  the 
lower  boundary  of  the  aqueduct  of  Sylvius.  In  their  interior  they 
contain  grey  matter,  which  has  a  semilunar  shape  when  the  cms  is  di- 
vided transversely,  and  has  been  termed  the  U>cus  niger.  The  third 
nerve  will  be  observed  to  arise  from  the  inner  side  of  each,  and  the 
fourth  nerves  wind  around  their  outer  border  from  above. 
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acroAs  the  upper  part  of  the  medulla  oblongata ;  and,  contiactuig  on 
each  side  into  a  thick  rounded  cord,  enters  the  substance  of  the  con- 
bellum  under  the  name  of  cms  cerebelli.  There  is  a  groove  along  its 
middle  which  lodges  the  basilar  artery.  The  pons  Varolii  is  the  com- 
missure of  the  cerebellum,  and  associates  the  two  lateral  lobes  in  their 
common  function.  Resting  upon  the  pons,  near  its  posterior  border, 
is  the  sixth  pair  of  nerves.  On  the  anterior  border  of  the  cms  cere- 
belli, at  each  side,  is  the  thick  bundle  of  filaments  belonging  to  the 
fifth  nerve,  and,  lying  on  its  posterior  border,  the  seventh  pair  of 
nerves.  The  upper  surface  of  the  pons  forms  a  part  of  the  floor  of  the 
fourth  ventricle. 

MEDULLA   OBLONGATA. 

The  medulla  oblongata  (bulbus  rhachidicus),  is  the  upper  enlarged 
portion  of  the  spinal  cord.  It  is  somewhat  conical  in  shape,  and  a 
little  more  than  an  inch  in  length,  extending  from  the  pons  Varolii  to 
a  point  corresponding  with  the  upper  border  of  the  atlas.  On  the 
middle  line,  in  front  and  behind,  the  medulla  oblongata  is  marked  by 
two  vertical  fissures,  the  fissura  longitudinalis  anterior  and  posterior, 
which  divide  it  superficially  into  two  symmetrical  lateral  cords  or  co- 
lumns ;  whilst  each  lateral  column  is  subdivided  by  minor  grooves  into 
three  smaller  cords,  namely,  the  corpora  pyramidalia,  corpora  olivaria, 
and  corpora  restiformia. 

The  Corpora  pyramidalia  are  two  narrow  convex  cords,  tapering 
slightly  fix)m  above  downwards,  and  situated  one  on  either  side  of  the 
sulcus  longitudinalis  anterior.  At  about  an  inch  below  the  pons  the 
corpora  pyramidalia  communicate  very  freely  across  the  sulcus  by  a 
decussation  of  their  fibres,  and  at  their  point  of  entrance  into  the  pons 
they  are  constricted  into  round  cords.  The  fissura  longitudinalis  is 
somewhat  enlarged  by  this  constriction,  and  the  enlarged  space  has  re- 
ceived the  name  of  foramen  coecum  of  the  medulla  oblongata. 
.  The  Corpora  olivaria  (named  from  some  resemblance  to  the  shape 
of  an  olive),  are  two  oblong,  oval-shaped,  convex  bodies,  of  about  the 
same  breadth  with  the  corpora  pyramidalia,  about  half  an  inch  in 
length,  and  somewhat  larger  above  than  below.  The  corpus  olivare  is 
situated  immediately  external  to  the  corpus  pyramidale,  irom.  which, 
and  from  the  corpus  restiforme,  it  is  separated  by  a  well-marked  groove. 
In  this  groove  some  longitudinal  fibres  are  seen  which  enclose  the 
base  of  the  corpus  olivare,  and  have  been  named  funictdi  siliqtue,  those 
which  lie  to  its  inner  side  being  the  funiculus  intemus,  and 
those  to  its  outer  side  the  funiculus  extemus.  Besides  these 
there  are  other  fibres   which  cross    the    corpus   olivare   obliquely, 

of  nerves.  18.  The  seventh  pair  of  nerves  consisting  of  the  auditory  and  fisicial. 
19.  The  corpora  pyramidalia  of  the  medulla  oblongata ;  the  corpus  olivare  and 
part  of  the  corpus  restiforme  are  seen  at  each  side.  Just  below  the  numeral  is 
the  decussation  of  the  fibres  of  the  corpora  pyramidalia.  20.  The  eighth  pair 
of  ner\'e8.  21.  The  ninth  or  hjrpoglossal  nerve.  22.  The  anterior  rootofthe 
fint  cervical  spinal  nerve. 
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these  are  the  fibra  arci/ormes.  When  examined  by  section,  the  cor- 
pus olivare  is  found  to  be  a  ganglion  deeply  embedded  in  the  medolla 
oblongata,  and  meeting  its  fellow  at  the  middle  line  behind  the  corpus 
pyramidale.  The  ganglion  of  the  corpus  olivare  (corpus  dentatum, 
nucleus  olivae),  like  that  of  the  cerebellum,  is  a  yellowish-grey  denta- 
ted  capsule,  open  behind,  and  containing  medullary  substance  from 
which  a  fasciculus  of  fibres  proceeds  upwards  to  the  corpora  quadrige- 
mina  and  thalami  optici.  The  nervous  filaments  which  spring  from 
the  groove  on  the  inner  side  of  the  corpus  olivare,  are  those  of  the 
hypoglossal  nerve  ;  and  those  on  its  outer  side  are  the  glosso-pharyn- 
geal  and  pneumogastric. 

The  Corpora  resii/ormia  (restis,  a  rope),  comprehend  the  whole  of 
the  posterior  half  of  each  lateral  column  of  the  ipedulla  oblongata. 
They  are  separated  from  the  corpora  olivaria  by  the  grooves  already 
spoken  of ;  posteriorly  they  are  divided  from  each  other  by  the  fissura 
longitudinalis  posterior  and  by  the  fourth  ventricle,  and  superiorly  they 
diverge  and  curve  backwards  to  enter  the  cerebellum,  and  constitute 
its  inferior  peduncles.  Along  the  posterior  border  of  each  corpus  res- 
tiforme,  and  marked  off  from  that  body  by  a  groove,  is  a  narrow  white 
cord,  separated  from  its  fellow  by  the  fissura  longitudinalis  posterior. 
This  pair  of  narrow  cords  are  termed  the  posterior  median  columna  or 
fasciculi  (funiculi  graciles).  Each  fisisciculus  forms  an  enlargement 
(processus  clavatus)  at  its  upper  end,  and  is  then  lost  m  the  corre- 
sponding corpus  restiforme.  The  processus  clavati  are  the  lateral 
boundaries  of  the  nib  of  the  calamus  scriptorius.  The  corpus  resti- 
forme is  crossed  near  its  entrance  into  the  cerebellum,  by  the  auditory 
nerve,  the  choroid  plexus  of  the  fourth  ventricle,  and  the  pneumogas- 
tric lobule. 

The  remaining  portion  of  the  medulla  oblongata,  visible  from  the 
exterior,  are  the  two  slightly  convex  columns  which  enter  into  the  for- 
mation of  the  floor  of  the  fourth  ventricle.  These  columns  are  the 
funiculi  teretes  or  posterior  pyramids. 

Diverging  fibres. — The  fibres  composing  the  columns  of  the  me- 
dulla oblongata  have  a  special  arrangement  on  reaching  the  upper  part 
of  that  body,  those  of  the  corpora  pyramidalia  and  olivaria  enter  the 
pons  Varolii,  and  are  thence  prolonged  through  the  crura  cerebri,  tha- 
lami optici,  and  corpora  striata  to  the  cerebral  hemispheres ;  but  those 
of  the  corpora  restiformia  are  reflected  backwards  into  the  cerebellum 
and  form  its  inferior  peduncles. 

From  pursuing  this  course,  and  spreading  out  as  they  advance, 
these  fibres  have  been  termed  by  Gall  the  diverging  fbres.  While 
situated  within  the  pons  the  fibres  of  the  corpus  pyramidaie  and 
olivare  separate  and  spread  out,  and  have  grey  substance  interposed 
between  them  ;  and  they  quit  the  pons  much  increased  in  number 
and  bulk,  so  as  to  form  the  cru8  cerebri.  The  fibres  of  the  cms  cerebri 
again  are  separated  in  the  thalamus  opticus,  and  are  intermingled 
with  grey  matter,  and  they  also  quit  that  body  greatly  increased  ia 
number  and  bulk.      Precisely  the  same  change  takes  place  in  the- 


{4Jf  and  (prudiD^  out  inlo  ilie  hemi&phcre  to  form  Uie  comna  radiate,    a.  The 

tbe  HHm«  u  in  the  prccediDE  figure^  ft-  The  olftctorv  nerve.  7,  The  corpora 
•ItnenDtia.  On  the  right  aide  a  poctioii  of  the  brain  hai  heea  removed  to  ihew 
the  diitribiition  oE  the  divcTging  flbrea.  8-  The  AbT«A  of  the  corpu*  pTremidale 
paasiDH  through  the  HubstBDce   of  the   poDH   Vuotii.    tl.  The  fihrea  pauiiig 

ETSe'cereWlum^  theie  mthe'atcifom  fi?™"'  So™  '^he  flbrM''refctred 

•hewing  the  corpus  rhomhcadeum  in  the  cenrre  of  it4  white  auhHtAoce  i  the 
■rhor  vitm  ii  ii1«  betutifuUji  kou.    ]A,  The  opponte  hemiBphere  of  tbt  cei«- 


FIBRES   OF   THE  BRAIN.  429 

Observing  this  remarkable  increase  in  the  white  fibres,  apparently 
from  the  admixture  of  grey  substance,  Gall  and  Spurzheim  considered 
the  latter  as  the  material  of  increase  or  formative  substance  to  the 
white  fibres,  and  they  are  borne  out  in  this  conclusion  by  several 
collateral  facts,  among  the  most  prominent  of  which  is  the  great  vascu- 
larity of  the  grey  substance  ;  and  the  larger  proportion  of  tiie  nutrient 
fluid  circulating  through  it,  is  fully  capable  of  effecting  the  increased 
growth  and  nutrition  of  the  structures  by  which  it  is  surrounded. 
For  a  like  reason  the  bodies  in  which  this  grey  substance  occurs,  are 
called  by  the  same  physiologists  **  ^n^/ta  o/*iwcreasc,"  and  by  other 
authors  simply  ganglia.  Thus  the  thalami  optici  and  corpora  striata 
are  the  ganglia  of  the  cerebrum  ;  or,  in  other  words,  the  formaiive 
gar^lia  of  the  hemispheres. 

The  fibres  of  the  corpora  pyramidalia  are  not  all  of  them  destined  to 
the  course  above  described ;  several  fasciculi  curve  outwards  to 
reach  the  corpora  restiformia,  some  passing  in  front  and  some  behind 
the  corpus  olivare  on  each  side.  These  are  the  arciform  fibres,  and 
they  are  distinguished  by  Mr.  Solly  into  the  superficial  and  deep  cere- 
bellar fibres.  In  the  pons  Varolii  the  continued  or  cerebral  fibres 
(Solly)  of  the  corpus  pyramidale  are  placed  between  the  superficial 
and  deep  layers  of  transverse  fibres,  and  escaping  from  the  pons,  con- 
stitute the  inferior  and  inner  segment  of  the  cms  cerebri.  From  the 
cms  cerebri  they  pass  for  the  most  part  beneath  the  thalami  optici 
into  the  corpora  striata. 

The  fibres  which  enclose  the  corpus  olivare,  under  the  name  of 
fasciculi  siliquae,  are  separated  by  that  body  into  two  bands ;  the 
innermost  of  the  two  h^xiA%^funicidus  siliquce  tniemus,  accompanies  the 
fibres  of  the  corpus  pyramidale  into  the  cms  cerebri.  The/uniculus 
siliqiuB  extemus  unites  with  a  fasciculus  proceeding  from  the  nucleus 
olivae  and  the  combined  column  ascending  behind  the  cms  cerebelli 
divides  into  a  superior  and  an  inferior  band.  The  inferior  band 
proceeds  with  a  fasciculus  presently  to  be  described,  the  fasciculus 
innominatus  into  the  upper  segment  of  the  cms  cerebri.  The  superior 
band  (laqueus)  ascends  by  the  side  of  the  processus  e  cerebello  ad 
testes,  and  crossing  the  latter  obliquely  enters  the  corpora  quodrige- 
mina,  in  which  many  of  its  fibres  are  distributed,  while  the  rest  are 
continued  onwards  into  the  thalamus  opticus. 

The  corpora  restiformia  derive  their  fibres  firom  the  anterior  as  well 
as  from  the  posterior  columns  of  the  medulla  oblongata  ;  they  diverge 
as  they  approach  the  cerebellum,  and  leaving  between  them  the  cavity 
of  the  fourth  ventricle  enter  the  substance  of  the  cerebellum,  under 
the  form  of  two  rounded  cords.  These  cords  envelope  the  corpora 
rhomboidea,  or  ganglia  of  increase,  and  then  expand  on  all  sides  so  as 
to  constitute  the  cerebellum. 

Besides  the  fibres  here  described,  there  are  in  the  interior  of  the 
medulla  oblongata  behind  the  corpora  olivaria,  and  more  or  less  appa- 
rent between  these  bodies  and  the  corpora  restiformia  two  large  bun- 
dles of  fibres,  the/asciculi  innonunati.     These  fasciculi  ascend  behind 
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the  deep  transverse  fibres  of  the  pons  Varolii  and  become  apparent  in 
the  floor  of  the  fourth  ventricle,  under  the  name  of  fasciculi  teretes  or 
posterior  pyramids.  From  this  point  they  are  prolonged  upwards 
beneath  the  corpora  quadrigemina  into  the  crura  cerebri,  of  which  they 
form  the  upper  and  outer  segment,  and  are  thence  continued  through 
the  thalami  optici  and  corpora  striata  into  the  hemispheres.  The 
locus  niger  of  the  cms  cerebri  is  a  septum  of  grey  matter  interposed 
between  these  fasciculi  and  those  of  the  corpora  pyramidalia. 

Converging  fibres.  —  In  addition  to  the  diverging  fibres  which 
are  thus  shown  to  constitute  both  the  cerebrum  and  cerebellum,  by 
their  increase  and  development,  another  set  of  fibres  are  found  to  exist, 
which  have  for  their  office  the  association  of  the  symmetrical  halves, 
and  distant  parts  of  the  same  hemispheres. 

These  are  called  from  their  direction  converging  fibres^  and  from  their 
office  commissures.  The  commissures  of  the  cerebrum  and  cerebellom 
are  the — 

Corpus  callosum^ 

Fornix, 

Septum  lucidum. 

Anterior  commissure. 

Middle  commissure. 

Posterior  commissure. 

Peduncles  of  the  pineal  gland. 

Pons  Varolii. 

The  Corpus  caUosum  is  the  commissure  of  the  hemispheres.  It  is 
therefore  of  moderate  thickness  in  the  middle,  where  its  fibres  pass 
directly  from  one  hemisphere  to  the  other ;  thicker  in  front,  where 
the  anterior  lobes  are  connected  ;  and  thickest  behind,  where  the  fibres 
from  the  posterior  lobes  are  assembled.  The  fibres  which  curve  back- 
wards into  the  posterior  lobes  from  the  posterior  border  of  the  corpus 
callosum  have  been  termed  forceps^  those  which  pass  directly  out- 
wards into  the  middle  lobes  from  the  same  point,  tapetum,  and  those 
which  curve  forwards  and  inwards  from  the  anterior  border  to  the 
anterior  lobes,  y^rccp«  anterior. 

The  Fornix:  is  an  antero-posterior  commissure,  and  serves  to  connect 
a  number  of  parts.  Below  it  is  associated  with  the  thalami  optici ;  on 
each  side,  by  means  of  the  corpora  fimbriata.  with  the  middle  lobes  of 
the  brain ;  and,  above,  with  the  corpus  callosum,  and  consequently 
with  the  hemispheres. 

The  Septum  lucidum  is  a  perpendicular  commissure  between  the 
fornix  and  corpus  callosum. 

The  Anterior  commissure  traverses  the  corpus  striatum,  and  connects 
the  anterior  and  middle  lobes  of  opposite  hemispheres. 

The  Middle  commissure  is  a  layer  of  grey  substance,  uniting  the 
thalami  optici. 

The  Posterior  commissure  is  a  white  rounded  cord,  connecting  the 
thalami  opticL 
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The  Peduncles  of  {he  pineal  gland  must  also  be  regarded  as  commis^ 
sures,  assisted  in  their  function  by  the  grey  substance  of  the  gland. 

The  Pons  Varolii  is  the  commissure  to  the  two  hemispheres  of  the 
cerebellum.  It  consists  of  transverse  fibres,  which  are  split  into  two 
layers  by  the  passage  of  the  fasciculi  of  the  corpora  pyramidalia  and 
olivaria.  These  two  layers,  the  superior  and  inferior,  are  collected 
together  on  each  side,  in  the  formation  of  the  crura  cerebelli. 


SPINAL  CORD. 

The  dissection  of  the  spinal  cord  requires  that  the  spinal  column 
should  be  opened  throughout  its  entire  length  by  sawing  through  the 
laminae  of  the  vertebrae,  close  to  the  roots  of  the  transverse  processes, 
and  raising  the  arches  with  a  chisel ;  the  muscles  of  the  back  having 
been  removed  as  a  preliminary  step. 

The  Spinal  column  contains  the  spinal  cord,  or  medulla  spinalis  ; 
the  roots  of  the  spinal  nerves ;  and  the  membranes  of  the  cord,  viz.  the 
dura  mater,  arachnoid,  pia  mater,  and  mendtrana  dentata. 

The  Dura  mater  spinalis  (iheca  vertebralis)  is  a  cylindrical  sheath  of 
fibrous  membrane,  identical  in  structure  with  the  dura  mater  of  the 
skull,  and  continuous  with  that  membrane.  At  the  margin  of  the 
occipital  foramen  it  is  closely  adherent  to  the  bone ;  by  its  anterior 
surface  it  is  attached  to  the  posterior  common  ligament,  and  below  by 
means  of  its  pointed  extremity  to  the  coccyx.  In  the  rest  of  its 
extent  it  is  comparatively  free,  being  connected,  by  a  very  loose 
areolar  tissue  only,  to  the  walls  of  the  spinal  canal.  In  this  areolar 
tissue  there  exists  a  quantity  of  reddish,  oily,  adipose  substance, 
somewhat  analogous  to  the  marrow  of  long  bones.  On  either  side 
and  below,  the  dura  mater  forms  a  sheath  for  each  of  the  spinal 
nerves,  to  which  it  is  closely  adherent.  Upon  its  inner  surface  it  is 
smooth,  being  lined  by  the  arachnoid  ;  and  on  its  sides  may  be  seen 
double  openings  for  the  two  roots  of  each  of  the  spinal  nerves. 

The  Arachnoid  is  a  continuation  of  the  serous  membrane  of  the 
brain.  It  encloses  the  cord  very  loosely,  being  connected  to  it  only  by 
long  slender  filaments  of  fibro-cellular  tissue,  and  by  a  longitudinal 
lamella  which  is  attached  to  the  posterior  aspect  of  the  cord.  The 
fibro-cellular  tissue  is  most  abundant  in  the  cervical  region,  and  dimi- 
nishes in  quantity  from  above  downwards  ;  and  the  longitudinal 
lamella  is  complete  only  in  the  dorsal  region.  The  arachnoid  passes 
off  on  either  side  with  the  spinal  nerves,  to  which  it  forms  a  sheath  ; 
and  is  then  reflected  upon  the  dura  mater,  to  constitute  its  serous 
surface.  A  connection  exists  in  several  situations  between  the  arach- 
noid of  the  cord  and  that  of  the  dura  mater.  The  space  between  the 
arachnoid  and  the  spinal  cord  is  identical  with  that  akeady  described 
as  existing  between  the  same  parts  in  the  brain,  the  sub-aracknoidean 
space.  It  is  occupied  by  a  serous  fluid,  sufficient  in  quantity  to 
expand  the  arachnoid,  and  fill  completely  the  cavity  of  the  theca 
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vertebralis.  The  sub-arachruwiean^uid  keeps  up  a  constant  and  genUe 
pressure  upon  the  entire  sur&ce  of  the  brain  and  spinal  cord,  a&d 
yields  with  the  greatest  facility  to  the  various  movements  of  the  cord, 
giving  to  those  delicate  structures  the  advantage  of  the  princi^et  to 
usefully  applied  by  Dr.  Amott  in  the  hydrostatic  bed. 

The  Pia  mater  is  the  immediate  investment  of  the  cord  ;  and,  Vkt 
the  other  membranes,  is  continuous  with  that  of  the  brain.  It  is  not, 
however,  like  the  pia  mater  cerebri,  a  vascular  membrane  ;  but  is 
dense  and  fibrous  in  its  structure,  and  contains  few  vessels.  It  invests 
the  cord  closely,  and  sends  a  duplicature  into  the  iissura  longitudinalis 
anterior,  and  another,  extremely  delicate,  into  the  iissura  longitudinalis 
posterior.  It  forms  a  sheath  for  each  of  the  filaments  of  Uie  nerves, 
and  for  the  nerves  themselves  ;  and,  inferiorly,  at  the  conical  termina- 
tion of  the  cord,  is  prolonged  downwards  as  a  slender  ligament  {^filum 
iermmale),  which  descends  through  the  centre  of  the  cauda  equina, 
and  is  attached  to  the  dura  mater  lining  the  canal  of  the  coccyx. 
This  attachment  is  a  rudiment  of  the  original  extension  of  the  spinal 
cord  into  the  canal  of  the  sacrum  and  coccyx. 

The  Membrana  dentata  (ligamentum  dentatum)  is  a  thin  process  of 
pia  mater  sent  off  from  each  side  of  the  cord  throughout  its  entire 
length,  and  separating  the  anterior  from  the  posterior  roots  of  the 
spinal  nerves.  The  number  of  serrations  on  each  side  is  about  twenty, 
the  first  being  situated  on  a  level  with  the  occipital  foramen,  and 
having  the  vertebral  artery  and  hypoglossal  nerve  passing  in  front  and 
the  spinal  accessory  nerve  behind  it,  and  the  last  opposite  the  first  or, 
second  lumbar  vertebra.  Below  this  point  the  membrana  dentata  is 
lost  in  the  filum  terminale  of  the  pia  mater.  The  use  of  this  mem- 
brane is  to  maintain  the  position  of  the  spinal  cord  in  the  midst  of  the 
fluid  by  which  it  is  surrounded. 

The  Spinal  cord  of  the  adult  extends  from  the  pons  Varolii  to  oppo- 
site the  first  or  second  lumbar  vertebra,  where  it  terminates  in  a 
rounded  point ;  in  the  child,  at  birth,  it  reaches  to  the  middle  of  the 
third  lumbar  vertebra,  and  in  the  embryo  is  prolonged  as  far  as  the 
coccyx.  It  presents  a  difference  of  diameter  in  different  parts  of  its 
extent,  and  exhibits  three  enlargements.  The  uppermost  of  these  is 
the  medulla  oblongata ;  the  next  corresponds  with  the  origin  of  the 
nerves  destined  to  the  upper  extremities  ;  and  the  lower  enlargement 
is  situated  near  its  termination,  and  corresponds  with  the  attach- 
ment of  the  nerves  which  are  intended  for  the  supply  of  the  lower 
limb. 

In  form,  the  spinal  cord  is  a  flattened  cylinder,  and  presents  on  its 
anterior  surface  a  fissure,  which  extends  into  the  cord  to  the  depth  of 
one  third  of  its  diameter.  This  is  the  fissura  longitudinalis  anterior. 
If  the  sides  of  the  fissure  be  gently  separated,  they  will  be  seen  to  be 
connected  at  the  bottom  by  a  layer  of  medullary  substance,  the 
anterior  commissure. 

On  the  posterior  surface  another  fissure  exists,  which  is  so  narrow 
as  to  be  hardly  perceptible  without  careful  examination.    This  is  the 
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fiasura  hngUudinalis  posterior.  It  extends  more  deeply  into  the  cord 
than  the  anterior  iissore,  and  terminates  in  the  grey  substance  of  the 
interior.  These  two  fissures  divide  the  medulla  spinalis  into  two 
lateral  cords,  which  are  connected  to  each  other  by  the  white  com* 
missure  which  forms  the  bottom  of  the  anterior  longitudinal  fissure, 
and  by  a  commissure  of  grey  matter  situated  behind  the  former.  On 
either  side  of  the  fissura  longitudinalis  posterior  is  a  slight  line,  which 
bounds  on  each  side  the  posterior  median  columns.  These  columns 
are  most  apparent  at  the  upper  part  of  the  cord,  near  the  fourth 
ventricle,  where  they  are  separated  by  the  point  of  the  calamus  scrip- 
torius,  and  where  they  form  a  bulbous  eolaigement  at  each  side, 
called  the  processus  clavattis. 

Two  other  lines  are  observed  on  the  medulla,  the  anterior  and  pos- 
terior lateral  sulci,  corresponding  with  the  attachment  of  the  anterior 
and  posterior  roots  of  the  spinal  nerves.  The  anterior  IcUercU  sulcus 
is  a  mere  trace,  marked  only  by  the  attachment  of  the  filaments  of  the 
anterior  roots.  The  posterior  lateral  sulcus  is  more  evident,  and  is 
a  narrow  greyish  line  derived  from  the  grey  substance  of  the  interior. 

Although  these  fissures  and  sulci  indicate  a  division  of  the  spinal 
cord  into  three  pairs  of  columns,  namely,  anterior,  lateral,  and  poste- 
rior, the  posterior  median  columns  being  regarded  as  a  part  of  the 
posterior  columns,  it  is  customary  to  consider  each  half  of  the  spinal 
cord  as  consisting  of  two  columns  only,  the  antero-lateral  and  the 
posterior.  The  antero-lateral  columns  are  the  columns  of  motion,  and 
comprehend  all  that  part  of  the  cord  situated  between  the  fissura 
longitudinalis  anterior  and  the  posterior  lateral  sulcus,  the  grey  line  of 
origin  of  the  posterior  roots  of  the  spinal  nerves.  The  posterior 
columns  are  the  columns  of  sensation. 

If  a  transverse  section  of  the  spinal  cord  be  made,  its  internal  struc- 
ture may  be  seen  and  examined.  It  would  then  appear  to  be  com- 
posed of  two  hollow  cylinders  of  white  matter,  placed  side  by  side, 
and  connected  by  a  narrow  white  commissure.  Each  cylinder  is  filled 
with  grey  substance,  which  is  connected  by  a  commissure  of  the  same 
matter.  The  form  of  the  grey  substance,  as  observed  in  the  section,  is 
that  of  two  half-moons  placed  back  to  back,  and  joined  by  a  transverse 
band.  The  horns  of  the  moons  correspond  to  the  sulci  of  origin  of  the 
anterior  and  posterior  roots  of  the  nerves.  The  anterior  horns,  larger 
than  the  posterior,  do  not  quite  reach  this  sur&ce  ;  but  the  posterior 
appear  upon  the  surface,  and  form  a  narrow  grey  line,  the  sulcus 
lateralis  posterior. 

The  white  substance  of  the  spinal  cord  is  composed  of  parallel  fibres 
which  are  collected  into  longitudinal  laminae  and  extend  throughout 
the  entire  length  of  the  cord.  These  laminae  are  various  in  breadth, 
and  are  arranged  in  a  radiated  manner  ;  one  border  being  thick  and 
corresponding  with  the  sur&ce  of  the  cord,  while  the  other  is  thin  and 
lies  in  contact  with  the  grey  substance  of  the  interior.  According  to 
Rolando  the  white  substance  constitutes  a  simple  nervous  membrane, 
which  is  folded  into  longitudinal  plaits,  having  the  radiated  disposition 
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above  described.  The  anterior  commissore,  according  to  his  desoiption, 
is  merely  the  continuation  of  this  nervous  membrane  firom  one  lateral 
cord  across  the  middle  line  to  the  other.  Moreover,  Rolando  considers 
that  a  thin  lamina  of  pia  mater  is  received  between  each  of  the  folds 
from  the  exterior,  while  a  layer  of  the  grey  substance  is  prolonged 
between  them  from  within.  Cniveilhier  is  of  opinion  that  each 
lamella  is  completely  independent  of  its  neighbours,  and  he  believes 
this  statement  to  be  confirmed  by  pathology,  which  shows  that  a 
single  lamella  may  be  injured  or  atrophied,  and  at  the  same  time  be 
surrounded  by  others  perfectly  sound. 


CRANIAL  NERVES. 

There  are  nine  pairs  of  cranial  nerves.  Taken  in  their  order  fitom 
before,  backwards,  they  are  as  follows  : — 

1  St.    Olfactory. 
2nd.  Optic 

3rd.  Motores  oculorum. 
4th.  Pathetici  (trochleares). 
5th.  Trifacial  (trigemini). 
6th.  Abducentes. 
y.i    i  Facial  (portio  dura), 
*  i  Auditory  (portio  moUis). 

C  Glosso-pharyngeal, 
8th.  <  Pneumogastric  (vagus,  par  vagum). 

(  Spinal  accessory. 
9th.  Hypoglossal  (lingual). 

Functionally  or  physiologically  the  cranial  nerves  admit  of  division 
into  three  groups,  namely,  nerves  of  special  sense,  nerves  of  motion 
and  compound  nerves,  that  is,  nerves  which  contain  fibres  both  oi 
sensation  and  motion.  The  nerves  belonging  to  these  groups  are  th( 
following : — 

fist.  OlfMtory. 
Special  sense      .     .    .    <  2nd.  Optic. 

(^7th.  Auditory. 
/  3rd.  Motores  oculorum. 
I  4th.  Pathetici. 
Motion <  6th.  Abducentes. 


)  7th.  Facial. 


9th.  Hypoglossal. 
5th.  Trifacial. 

Spinal  accessory. 


The  fourtli,  facial  and  eiglth  nerrea  were  conaidered  hy  Sir  Charles 
Bell  to  (brm  a  syBtem  apart  from  die  lest.  and  to  be  allied  in  the 
(uDctiODa  of  expression  and  respiration.  In  eonionance  with  Ihii 
riow  he  termed  them  resptmtory  nerves,  and  he  gave  to  that  pail  of 

the  medulla  oblongata  from  which  they  aiiM  the  nan-  -' '—' — 

trad. 
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■oftpalatt,  ditideil  through  its  middle. 

a.  TTie  Dtfactor?  nerve.     A.  ItB  three  i — ■" 

^  OLsmeDtj  an  hcd  proceeding  v! 

pituiUiT  manbnne.    d.  The  null  oi 

deiHaiLng  iolo  the  left  nvt*  from  the  uitenor  wnnien  ot  tne  en 

a  bruch  of  the  sptLeno-palatiDe  ganglioD  distributing  tvigA  ro 

where  it  formi  a  Binall  gaa^ona  tweUiog  fCloquef ■  gangbon' 
witb  iti  fellow  of  the  opwmte  aide.  g.  Braschea  of  the  DBio*t 
to  the  palate.    A.  Poiteriar  palatine  nervei.    i,  i-  The  aeptum  m 


■  painlla  of  gnj  nutter   (carnnciili  mamiDuu),  embedded   in  the 

■Dtaior  lobe,  and  an  atenad  roeL,  wUch  nu?  be  traced  ■- ■■=*- 

itTMk  along  the  fiuore  of  Sylriiu  into  the  coipm 
u  coDliDDoiu  with  wnie  of  the  fibre*  of  the  a 
The  nervoDt  cord  fonned  by  [he  onion  of  thae  1 
leitoiv,  prumoid  in  ihape,  and  embedded  in  a  anlcni  betireu>  tm 
conTolutiona  on  the  under  miiace  of  each  uitenor  lobe  of  the  bniB* 
lying  between  the  pia  mater  and  the  anchnoid.  As  it  f— e»  lor- 
Kordi  it  increaaes  in  breadth  and  iwelli  at  its  extr^uitf  iota  » 
obloDg  mau  of  grey  and  while  gnbatance,  the  In&mt  olfactoriiiM,  which 
ntu  upon  the  cribrilnrni  lamella  of  the  ethmoid  bone.  From  the 
under  surbce  of  the  bulbas  oUactoiiiu  are  gi^en  off  the  nerres  which 
paM  throDgh  the  cribrifonn  foramina  and  nipply  the  mnoMU  BKm- 
brane  of  the  naies  ;  they  are  arranged  into  two  group*,  an  inns 
gronp,  reddish  in  colour  and  BofL  which  ipread  out  upon  the  eeptmn 
nariom,  and  an  outer  group,  whiter  and  more  firm,  which  deacoid 
thioDgh  bony  canals  in  the  onter  wall  of  the  nares,  and  are  diMri- 
bnted  upon  the  saperior  and  middle  torbinated  bones. 
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of  the  thalamus  opticus  and  from  the  nates.  Proceeding  firom  this 
origin  it  winds  around  the  cms  cerebri  as  a  flattened  band,  under  the 
name  of  tractus  opticus,  and  joins  with  its  fellow  in  firont  of  the  tuber 
cinereum  to  form  the  opHc  commissure  (chiasma).  The  tractus  opticus 
is  united  with  the  cms  cerebri  and  tuber  cinereum,  and  is  covered 
in  by  the  pia  mater ;  the  conunissure  is  also  connected  with  the  tuber 
cinereum,  from  which  it  receives  fibres,  and  the  nerve  beyond  the 
commissure  diverges  from  its  fellow,  becomes  rounded  in  form,  and 
is  enclosed  in  a  sheath  derived  from  the  arachnoid.  In  passing 
through  the  optic  foramen  the  optic  nerve  receives  a  sheath  from  the 
dura  mater,  which  splits  at  this  point  into  two  layers ;  one,  which 
becomes  the  periosteum  of  the  orbit ;  the  other,  the  one  in  question, 
which  forms  the  sheath  for  the  nerve,  and  is  lost  in  the  sclerotic  coat 
of  the  eyeball.  After  a  short  course  within  the  orbit  the  optic  nerve 
pierces  the  sclerotic  and  choroid  coats  and  expands  into  the  nervous 
membrane  of  the  eyeball,  the  retina.  Near  the  globe,  the  nerve 
is  pierced  by  a  small  artery,  the  arteria  centralis  retinae,  which  runs 
through  the  central  axis  of  the  nerve  and  reaches  the  internal  surfiu^ 
of  the  retina,  to  which  it  distributes  branches. 

The  commissure  rests  upon  the  processus  olivaris  of  the  sphenoid 
bone  ;  it  is  bounded  by  the  lamina  cinerea  of  the  corpus  callosum  in 
front,  by  the  substantia  perforata  on  each  side,  and  by  the  tuber 
cinereum  behind.  Within  the  commissure  the  innermost  fibres  of 
the  optic  nerves  cross  each  other  to  pass  to  opposite  eyes,  while  the 
outer  fibres  continue  their  course  uninterruptedly  to  the  eye  of  the 
corresponding  side.  The  neurilemma  of  the  commissure,  as  well  as 
that  of  the  nerves,  is  formed  by  the  pia  mater. 

Third  pair.  Motores  Oculorum.  —  The  motor  oculi,  a  nerve 
of  moderate  size,  arises  from  the  inner  side  of  the  cms  crebri,  close  to 
the  pons  Varolii,  and  passes  forward  between  the  posterior  cerebral 
and  superior  cerebellar  artery.  It  pierces  the  dura  mater  imme- 
diately in  front  of  the  posterior  clinoid  process ;  descends  obliquely 

chium  anterius  of  the  corpora  quadrigemina.  a.  Tlieir  brachium  posterius.  b. 
The  origin  of  the  fourth  nerve,  which  may  be  seen  descending  over  the  cms 
cerebri,  c.  The  processus  e  cerebello  ad  testem,  or  superior  peduncle  of  the 
cerebellum,  d.  The  band  of  fibres  termed  laqueus,  the  superior  division  of  the 
fasciculus  olivaris  crossing  the  superior  peduncle  of  the  cerebellum  to  enter  the 
corpora  quadrigemina.  Tlirough  the  small  triangular  space  in  front  of  this 
band,  crossed  by  the  fourth  nerve,  some  of  the  fibres  of  the  superior  peduncle 
of  the  cerebellum  may  be  seen.  e.  The  superior  portion  of  the  eras  cerebri, 
termed  tegmentum.  /.  Its  inferior  portion,  g.  The  third  nerve.  A.  The 
pons  Varolii,  t.  The  eras  cerebelli,  or  middle  peduncle  of  the  cerebellum,  k. 
The  inferior  peduncle  derived  from  the  corpus  restiforme.  The  mass  Iving  in 
the  angular  mtervol  upon  these  is  the  superior  peduncle.  /.  The  fifth  nerve 
issuing  from  between  the  transverse  fasciculi  of  the  pons  Varolii,  m.  The  sixth 
nerve,  n.  The  seventh  nerve;  the  inferior  and  smaller  cord  is  the  facial 
nerve,  the  superior  and  larger  the  auditory,  o.  The  corpus  olivare  crossed  in- 
feriorly  by  the  superficial  arciform  fibres,  p.  The  corpuspyramidale.  ^.  The 
median  posterior  fiasdculi  of  the  medulla  oblongata,  r.  The  corpus  restiforme. 
«.  The  spinal  cord,    t.  The  fourth  ventricle. 
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along  the  external  wall  of  the  cavernous  sinus  ;  and  dmdes  intotwo 
branches  which  enter  the  orbit  between  the  two  heads  of  the  external 
rectus  muscle.  The  superior  branch  ascends,  and  supplies  the  superior 
rectus  and  levator  palpebrae.  The  inferior  sends  a  branch  beneaUi  the 
optic  nerve  to  the  internal  rectus,  another  to  the  inferior  rectus,  and  a 
long  branch  to  the  inferior  oblique  muscle.  From  the  latter  a  short  thick 
branch  is  given  off  to  the  ciliary  ganglion,  forming  its  inferior  root. 

The  fibres  of  origin  of  this  nerve  may  be  traced  into  the  grey  sub- 
stance of  the  cms  cerebri,*  into  the  motor  tract,  t  and  as  &r  as  the 
superior  fibres  of  the  cms  cerebri.:}:  In  the  cavernous  sinus  it  receives 
one  or  two  filaments  from  the  cavernous  plexus,  and  one  from  the 
ophthahnic  nerve. ' 

Fourth  pair.  Pathetici  (trochlearis).  —  The  fourth  is  the 
smallest  cerebral  nerve ;  it  arises  from  the  valve  of  Vieussens  close  to 
the  testis,  and  winding  around  the  cms  cerebri  to  the  extremity  of  the 
petrous  portion  of  the  temporal  bone,  pierces  the  dura  mater  near  the 
oval  opening  for  the  fifth  nerve,  and  passes  along  the  outer  wall  of  the 
cavernous  sinus  to  the  sphenoidal  fissure.  In  its  course  through  the 
sinus  it  is  situated  at  first  below  the  motor  oculi,  but  afterwards 
ascends  and  becomes  the  highest  of  the  nerves  which  enter  the  orbit 
through  the  sphenoidal  fissure.  Upon  entering  the  orbit  the  nerve 
crosses  the  levator  palpebrae  muscle  near  its  origin,  and  is  distributed 
upon  the  orbital  surface  of  the  superior  oblique  or  trochlearis  muscle ; 
hence  its  synonym  trochlearis. 

Branches. — While  in  the  cavernous  sinus  the  fourth  nerve  gives  off 
a  recurrent  branch,  some  filaments  of  communication  to  the  ophthalmic 
nerve,  and  a  branch  to  assist  in  forming  the  lachrymal  nerve  ;  the 
recurrent  branchy  which  consists  of  sympathetic  filaments  derived  from 
the  carotid  plexus,  passes  backwards  between  the  layers  of  the  tento- 
rium, and  divides  into  two  or  three  filaments,  which  are  distributed  to 
the  lining  membrane  of  the  lateral  sinus.  This  nerve  is  sometimes  a 
branch  of  the  ophthalmic,  and  occasionally  proceeds  directly  from  the 
carotid  plexus. 

Fifth  pair.  Trifacial  (trigeminus). — The  fifth  nerve,  the  great 
sensitive  nerve  of  the  head  and  face,  and  the  largest  cranial  nerve,  is 
analogous  to  the  spinal  nerves  in  its  origin  by  two  roots,  from  the 
anterior  and  posterior  columns  of  the  spinal  cord,  and  in  the  existence 
of  a  ganglion  on  the  posterior  root.  It  arises  §  from  a  tract  of  yel> 
lowish  white  matter  situated  in  front  of  the  floor  of  the  fourth  ven- 
tricle and  the  origin  of  the  auditory  nerve,  and  behind  the  cms 
cerebelli.  This  tract  divides  inferiorly  into  two  fasciculi  which  may 
be  traced  downwards  into  the  spinal  cord,  one  being  continuous  with 

•  Mayo.  t  Solly.  t  Grainger. 

§  I  have  adopted  the  origin  of  this  nerve,  g:iven  by  Dr.  Alcock,  of  Dublin,  as 
the  result  of  his  dissections,  in  the  Cyclopaedia  of  Anatomy  and  Physiology. 
Mr.  Mayo  also  traces  the  anterior  root  of  Uie  nerve  to  a  similar  origin. 


OPHTHALMIC  NBRVB.  439 

the  fibres  of  the  anterior  column,  the  other  with  the  posterior  column. 
Proceeding  from  this  origin  the  two  roots  of  the  nerve  pass  forward, 
and  issue  from  the  brain  upon  the  anterior  part  of  the  cms  cerebelli, 
where  they  are  separated  by  a  slight  interval.  The  anterior  is  much 
smaller  than  the  posterior,  and  the  two  together  constitute  the  fifth 
nerve,  which  in  this  situation  consists  of  seventy  to  a  hundred  filar 
ments  held  together  by  pia  mater.  The  nerve  then  passes  through 
an  oval  opening  in  the  border  of  the  tentorium,  near  the  extremity 
of  the  petrous  bone,  and  spreads  out  into  a  large  semilunar  ganglion, 
the  Casserian.  If  the  ganglion  be  turned  over,  it  will  be  seen  that 
the  anterior  root  lies  against  its  under  surface  without  having  any 
connection  with  it,  and  may  be  followed  onwards  to  the  inferior 
maxillary  nerve.  The  Casserian  ganglion  divides  into  three  branches, 
the  ophthalmic^  superior  maxillary,  and  inferior  maxillary. 

The  Ophthalmic  nerve  is  a  short  trunk,  being  not  more  than 
three  quarters  of  an  inch  in  length  ;  it  arises  from  the  upper  angle  of 
the  Casserian  ganglion,  beneath  the  dura  mater,  and  passes  forwards 
through  the  outer  wall  of  the  cavernous  sinus,  lying  externally  to  the 
other  nerves ;  it  divides  into  three  branches.  Previously  to  its  divi- 
sion it  receives  several  filaments  from  the  carotid  plexus,  and  gives  off 
a  small  recurrent  nerve,  that  passes  backwards  with  the  recurrent 
branch  of  the  fourth  nerve  between  the  two  layers  of  the  tentorium  to 
the  lining  membrane  of  the  lateral  sinus. 

The  Branches  of  the  ophthalmic  nerve  are,  the — 

Frontal, 

Lachrymal, 

Nasal. 

The  Frontal  nerve  mounts  above  the  levator  palpebrse,  and  runs 
forward,  resting  upon  that  muscle,  to  the  supra-orbital  foramen,  through 
which  it  escapes  upon  the  forehead,  with  the  supra-orbital  artery.  It 
supplies  the  conjunctiva  and  upper  eyelid  and  the  integument  of  the 
cranium  as  far  as  the  vertex. 

The  frontal  nerve  gives  off  but  one  small  branch,  the  suprortrochr 
tear,  which  passes  inwards  above  the  pulley  of  the  superior  oblique 
muscle,  and  ascends  along  the  middle  line  of  the  forehead,  distributing 
filaments  to  the  integument,  to  the  inner  angle  of  the  eye  and  root  of 
the  nose,  and  to  the  conjunctiva. 

The  Lachrymal  nerve,  the  smallest  of  the  three  branches  of  the 
ophthalmic,  receives  a  filament  fix)m  the  fourth  nerve  in  the  cavernous 
sinus,  and  passes  outwards  along  the  upper  border  of  the  external 
rectus  muscle,  and  in  company  with  the  lachrymal  artery,  to  the 
lachrymal  gkmd,  where  it  divides  into  two  branches.  The  superior 
branch  passes  along  the  upper  surface  of  the  gland  and  through  a 
foramen  in  the  malar  bone,  and  is  distributed  upon  the  temple  and 
cheek,  communicating  with  the  subcutaneus  malse  and  &cial  nerves. 
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Fig.  U5.* 


The  inferior  branch  supplies  the  lower  surface  of  the  gland  and  con- 
junctiva, and  terminates  in  the  integument  of  the  upper  lid  communi- 
cating with  the  facial  nerve. 

The  Nascd  nerve  (naso-ciliaris)  passes  forwards  between  the  two 


*  A  diagram,  shewing  the  fifth  pur  of  nerves  with  its  branches.  1 .  The 
orinn  of  the  nerve  b^  two  roots.  2.  The  nerve  escaping  from  the  cms  cere- 
bem.  3.  The  Caaserian  ganglion.  4.  Its  ophthalmic  division.  5.  The  frontal 
nerve,  giving  o£f  the  supra-trochlear  branch,  and  escaping  on  the  forehead 
through  the  supra-orbital  foramen.  6.  The  lachrymal  nerve.  7-  The  nasal 
nerve,  passing  at  8  through  the  anterior  ethmoicUtl  foramen,  and  giving  o£f  the 
infra-trochlear  branch.  9.  The  commimication  of  the  naral  nerve  with  the 
ciliary  gan^on.  10.  A  small  portion  of  the  third  nerve  with  which  the  nn- 
^lion  is  seen  communicating ;  uie  ganglion  gives  off  the  ciliary  branches  from 
its  anterior  aspect.  1 1 .  The  superior  maxillary  nerve.  12.  Its  orbital  branch. 
IS.  The  two  branches  communicating  with  Meckel's  ganglion;  the  three 
branches  g^ven  off  from  the  lower  part  of  the  ganglion  are  the  posterior  palatine 
nerves.  14,  14.  The  superior  dental  nerves,  posterior,  middle,  and  anterior, 
formingby  their  communications  the  superior  maxillary  plexus.  15  The  infra- 
orbital oranches  distributed  upon  the  cheek.  16.  The  inferior  maxillarv  nerve. 
17*  Its  anterior  or  muscular  trunk.  18.  The  posterior  trunk  ;  the  two  oivisions 
are  separated  by  an  arrow.  IQ.  The  gustatory  nerve.  20.  The  chorda  tym- 
pani  joining  it  at  an  acute  angle.  31.  The  submaxillary  ganglion.  22.  The 
mferior  dental  nerve.  23.  Its  mylohyoidean  branch.  24.  Tlie  auricular  nerve, 
dividing  behind  the  articulation  of  the  lower  iaw,  to  reunite  and  form  a  single 
trunk.  25.  Its  branch  of  communication  with  the  facial  nerve.  26.  Its  tem- 
poral branch. 
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heads  of  the  external  rectus  muscle,  crosses  the  optic  nerve  in  com- 
pany with  the  ophthalmic  artery,  and  enters  the  anterior  ethmoidal 
foramen  immediately  above  the  internal  rectus.  It  then  traverses  the 
upper  part  of  the  ethmoid  bone  to  the  cribriform  plate,  and  passes 
downwards  through  the  slit-like  opening  by  the  side  of  the  crista  galli 
into  the  nose,  where  it  divides  into  two  branches  —  an  internal  hraruh 
supplying  the  mucous  membrane,  near  the  anterior  openings  of  the 
nares ;  and  an  external  bram^  which  passes  between  the  fibro-carti- 
lages,  and  is  distributed  to  the  integument  at  the  extremity  of  the 
nose. 

The  Branches  of  the  nasal  nerve  within  the  orbit  are,  the  gangli- 
onic, ciliary,  and  infra-trochlear  ;  in  the  nose  it  gives  off  one  or  two 
filaments  to  the  anterior  ethmoidal  cells  and  frontal  sinus.  The 
ganglionic  branch  passes  obliquely  forwards  to  the  superior  angle  of 
tile  ciliary  ganglion,  forming  its  superior  or  long  root.  The  ciliary 
branches  are  two  or  three  filaments  which  are  given  off  by  the  nasal  as 
it  crosses  the  optic  nerve.  They  pierce  the  posterior  part  of  the 
sclerotic,  and  pass  between  that  tunic  and  the  choroid  to  be  distributed 
to  the  iris.  The  infrortrochlear  is  given  off  just  as  the  nerve  is  about 
to  enter  the  anterior  ethmoidal  foramen.  It  passes  along  the  superior 
border  of  the  internal  rectus  to  the  inner  angle  of  the  eye,  where  it 
communicates  with  the  supra-trochlear  nerve,  and  supplies  the  lachry- 
mal sac,  caruncula  lachrymalis,  conjunctiva,  and  inner  angle  of  the 
orbit. 

The  Superior  maxillary  nerve,  larger  than  the  preceding,  pro- 
ceeds from  the  middle  of  the  Casserian  ganglion ;  it  passes  forwards 
through  the  foramen  rotundum,  crosses  the  spheno-maxillary  fossa,  and 
enters  the  canal  in  the  floor  of  the  orbit,  along  which  it  runs  to  the 
infra-orbital  foramen.  Emerging  on  the  £Eu;e,  beneath  the  levator  labii 
superioris  muscle,  it  divides  into  a  number  of  branches,  which  are  dis- 
tributed to  the  lower  eyelid  and  conjunctiva,  and  to  the  muscles  and 
integument  of  the  upper  lip,  nose,  and  cheek,  forming  a  plexus  with 
the  facial  nerve. 

The  Branches  of  the  superior  maxillary  nerve  are  divisible  into 
three  groups: — 1.  Those  which  are  given  off  in  the  spheno -maxillary 
fossa.  2.  Those  in  the  infra-orbital  canal ;  and  3.  Those  on  the  fiu^. 
They  may  be  thus  arranged: — 

r  Orbital, 

Spfteno-maxiUary  fossa^    <  Two  from  MeckePs  ganglion, 

(,  Posterior  dental. 

r  ^       >  •.  I         1  S  Middle  dental, 

Infrarorbaal  canal,  {  j^^^^^  ^^^ 

^^  .,     y.  (  Muscular, 

(H  {he  face,  "[cutaneous. 

The  OrbUal  branch  (n.  subcutaneus  malae)  enters  the  orbit  through 
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the  spheno-maxillary  fissure,  and  divides  into  two  branches,  tempoial 
and  malar ;  the  temporal  branch  ascends  along  the  outer  wall  of  the 
orbit,  and,  after  receiving  a  branch  from  the  lachrymal  nerve,  passes 
through  a  canal  in  the  malar  bone  and  enters  the  temporal  fossa ;  it 
then  pierces  the  temporal  muscle  and  fascia  and  is  distributed  to  the 
integument  of  the  temple  and  side  of  the  forehead,  communicating  with 
the  fecial  and  anterior  auricular  nerve.  In  the  temporal  fossa  it  com- 
municates with  the  deep  temporal  nerves.  The  malar,  or  inferior 
branch,  takes  its  course  along  the  lower  angle  of  the  outer  wall  of  the 
orbit,  and  emerges  upon  the  cheek  through  an  opening  in  the  malar 
bone,  passing  between  the  fibres  of  the  orbicularis  palpebrarum  muscle. 
It  communicates  with  branches  of  the  infra-orbital  and  facial  nerves. 

The  Ttvo  branches  from  Meckel's  ganglion  ascend  from  that  body  to 
join  the  nerve,  as  it  crosses  the  spheno-maxillary  fossa. 

The  Posterior  dental  branches  pass  through  small  foramina,  in  the 
posterior  surface  of  the  superior  maxillary  bone,  and  running  forwards 
in  the  base  of  the  alveolus,  supply  the  posterior  teeth  and  gums. 

The  Middle  and  anterior  dental  branches  descend  to  the  correspond- 
ing teeth  and  gums ;  the  former  beneath  the  lining  membrane  of  the 
antrum,  the  latter  through  distinct  canals  in  the  walls  of  the  bone. 
Previously  to  their  distribution,  the  dental  nerves  form  a  plexus  (supe* 
nor  maxillary  plexus)  in  the  outer  wall  of  the  superior  maxillary  bone 
immediately  above  the  alveolus.  From  this  plexus  the  filaments  are 
given  off  which  supply  the  pulps  of  the  teeth,  the  gums,  the  mucous 
membrane  of  the  floor  of  the  nares,  and  the  palate.  Some  gangliform 
masses  have  been  described  in  connection  with  this  plexus,  one  being 
placed  over  the  canine,  and  another  over  the  second  molar  tooth. 

The  Muscular  and  cutaneous  branches  are  the  terminating  filaments 
of  the  nerve ;  they  supply  the  muscles,  integument,  and  mucous  mem- 
brane of  the  cheek,  nose,  and  lip,  and  form  an  intricate  plexus  with 
branches  of  the  facial  nerve. 

The  Inferior  maxillarv  nerve  proceeds  from  the  inferior  angle 
of  the  Casserian  ganglion ;  it  is  the  largest  of  the  three  divisions  of 
the  fifth  nerve,  and  is  augmented  in  size  by  the  anterior  or  motor 
root,  which  passes  behind  the  ganglion,  and  unites  with  the  inferior 
maxillary  as  it  escapes  through  the  foramen  ovale.  Emerging  at  the 
foramen  ovale  the  nerve  divides  into  two  trunks,  external  and  in- 
ternal, which  are  separated  from  each  other  by  the  external  pterygoid 
muscle. 

The  External  trunks  into  which  may  be  traced  nearly  the  whole  of 
the  motor  root,  immediately  divides  into  five  branches  which  are  dis- 
tributed to  the  muscles  of  the  temporo-maxillary  region ;  they  are — 

The  Masseteric,  which  crosses  the  sigmoid  notch  with  the  masseteric 
artery  to  the  masseter  muscle.  It  sends  a  small  branch  to  the  tem- 
poral muscle,  and  a  filament  to  the  temporo-maxillary  articulation. 

TemporcU;  two  branches  passing  between  the  upper  border  of  the 
external  pterygoid  muscle  and  the  temporal  bone  to  the  temporal 
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muscle.  Two  or  three  filaments  from  these  nerves  pierce  the  temporal 
£ascia,  and  communicate  with  the  lachrymal,  sub-cutaneus  malse,  auri- 
cular and  facial  nerve. 

Buccal;  a  large  branch  which  pierces  the  fibres  of  the  external 
pterygoid,  to  reach  the  buccinator  muscle.  This  nerve  sends  fila- 
ments to  the  temporal  and  external  pterygoid  muscle,  to  the  mucous 
membrane  and  integument  of  the  cheek,  and  communicates  with  the 
facial  nerve. 

Internal  pterygoid;  a  long  and  slender  branch,  which  passes  inwards 
to  the  internal  pterygoid  muscle,  and  gives  filaments  in  its  course  to 
the  tensor  palati  and  tensor  tympani.  This  nerve  is  remarkable 
from  its  connection  with  the  otic  ganglion,  to  which  it  is  closely  at- 
tached. 

The  Internal  trunk  divides  into  three  branches — 

Gustatory, 
Inferior  dental. 
Anterior  auricular. 

The  Gustatory  nerve  descends  between  the  two  pterygoid 
muscles  to  the  side  of  the  tongue,  where  it  becomes  flattened,  and 
divides  into  numerous  filaments,  which  are  distributed  to  the  papillae 
and  mucous  membrane. 

Relations. — It  lies  at  first  between  the  external  pterygoid  muscle 
and  the  pharynx,  next  between  the  two  pterygoid  muscles,  then  be- 
tween the  internal  pterygoid  and  ramus  of  the  jaw,  and  between  the 
stylo- glossus  muscle  and  the  submaxillary  gland ;  lastly,  it  runs  along 
the  side  of  the  tongue,  resting  upon  the  hyo-glossus  muscle,  and 
covered  in  by  the  mylo-hyoideus  and  mucous  membrane. 

The  gustatory  nerve,  while  between  the  two  pterygoid  muscles, 
receives  a  branch  from  the  inferior  dental ;  lower  down  it  is  joined  at 
an  acute  angle  by  the  chorda  tympani  which  passes  downwards  in  the 
sheath  of  the  gustatory  to  the  submaxillary  gland,  where  it  unites  with 
the  submaxillary  ganglion.  On  the  hyo-glossus  muscle  some  branches 
of  communication  are  sent  to  the  hypoglossal,  and  in  the  course  of  the 
nerve  several  small  branches  to  the  mucous  membrane  of  the  fauces, 
to  the  tonsils,  submaxillary  gland,  Wharton^s  duct,  and  sublingual 
gland. 

The  Inferior  dental  nerve  passes  downwards  with  the  inferior 
dental  artery,  at  first  between  the  two  pterygoid  muscles,  and  then 
between  the  internal  lateral  ligament  and  the  ramus  of  the  lower  jaw, 
to  the  dental  foramen.  It  then  runs  along  the  canal  in  the  inferior 
maxillary  bone,  distributing  branches  (inferior  maxillary  plexus)  to  the 
teeth  and  gums,  and  divides  into  two  terminal  branches,  incisive  and 
mental.  The  incisive  branch  passes  forwards,  to  supply  the  incisive 
teeth :  the  mental  branch  escapes  through  the  mental  foramen,  to  be 
distributed  to  the  muscles  and  integument  of  the  chin  and  lower  lip, 
and  to  the  mucous  membrane  of  the  latter,  communicating  with  the 
facial  nerve. 
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The  inferior  dental  nerve  gives  off  bat  one  branch,  the  mylo-hyoideem, 
which  leaves  the  nerve  just  as  it  is  about  to  enter  the  dental  foramen. 
This  branch  pierces  the  insertion  of  the  internal  lateral  ligament,  and 
descends  along  a  groove  in  the  bone  to  the  inferior  surface  of  the  mylo- 
hyoid muscle,  to  which,  and  to  the  anterior  belly  of  the  digastricus,  it 
is  distributed. 

The  Anterior  auricular  nerve  originates  by  two  roots,  be- 
tween which  the  arteria  meningea  media  takes  its  course,  and  passes 
directly  backwards  behind  the  articulation  of  the  lower  jaw,  against 
which  it  rests.  In  this  situation  it  divides  into  two  branches,  whidi 
reunite,  and  form  a  kind  of  plexus.  From  the  plexus  two  branches 
are  given  off — ascending  and  descending.  The  ascending  or  temporal 
branch  sends  one  or  two  considerable  branches  of  communication  to  the 
fiusial  nerve,  and  then  ascends  in  front  of  the  ear  to  the  temporal  re- 
gion, upon  which  it  is  distributed  in  company  with  the  branches  of  the 
temporal  artery.  In  its  course  it  sends  filaments  to  the  temporo-max- 
iUary  articulation,  to  the  pinna  and  meatus  of  the  ear,  and  to  the  in- 
tegument in  the  temporal  region.  It  communicates  on  the  temple  with 
branches  of  the  facial,  supra-orbital,  lachrymal,  and  subcutaneus 
malse  nerve.  The  descending  branch  enters  the  parotid  gland,  to  which 
it  sends  numerous  branches ;  it  communicates  with  the  inferior  dental 
and  auricularis  magnus  nerve,  and  supplies  the  external  ear,  the  mea- 
tus auditorius,  and  the  temporo-maxillary  articulation,  and  sends  one 
or  two  filaments  into  the  tympanum. 

Sixth  pair,  abducentes. — The  abducens  nerve,  about  half  the 
size  of  the  motor  oculi,  arises  by  several  filaments  from  the  upper  con- 
stricted part  of  the  corpus  pyramidale  close  to  the  pons  Varolii. 
Proceeding  forwards  from  this  origin  it  lies  parallel  with  the  basilar 
artery,  and,  piercing  the  dura  mater  upon  the  clivus  Blumenbachii  of 
the  sphenoid  bone,  ascends  beneath  that  membrane  to  the  cavernous 
sinus.  It  then  runs  forwards  along  the  inner  wall  of  the  sinus  below 
the  other  nerves,  and,  resting  against  the  internal  carotid  artery, 
passes  between  the  two  heads  of  the  external  rectus,  and  is  distributed 
to  that  muscle.  As  it  enters  the  orbit,  it  lies  upon  the  ophthalmic  vein, 
from  which  it  is  separated  by  a  lamina  of  dura  mater.  In  the  cavern- 
ous sinus  it  is  joined  by  several  filaments  from  the  carotid  plexus,  by 
one  from  MeckePs  ganglion,  and  one  from  the  ophthalmic  nerve.  Mr. 
Mayo  traced  the  origin  of  this  nerve  between  the  fesciculi  of  the  cor- 
pora pyramidalia  to  the  posterior  part  of  the  medulla  oblongata ;  and 
Mr.  Grainger  pointed  out  its  connection  with  the  grey  substance  of  the 
spinal  cord. 

Seventh  pair. — The  seventh  pair  consists  of  two  nerves  which  lie 
side  by  side  on  the  posterior  border  of  the  cms  cerebelli.  The  smaller 
and  most  internal  of  these,  and,  at  the  same  time,  the  most  dense  in 
texture,  is  the  £Eicial  nerve  or  portio  dura.  The  external  nerve,  which 
is  soft  and  pu]py,  and  often  grooved  by  contact  with  the  preceding,  is 
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the  auditory  nerve  or  portio  mollis  of  the  seventh  pair.  Soemmering 
makes  the  auditory  nerve  the  eighth  pair ;  but,  retaining  the  classifi- 
cation of  Willis,  we  regard  it  as  a  part  of  the  seventh  with  the 
facial. 

Facial  nerve,  (portio  dura). — The  £Eicial  nerve  arises  firom  the 
upper  part  of  the  groove  between  the  corpus  olivare  and  corpus  resti- 
forme,  close  to  the  pons  Varolii,  from  which  point  its  fibres  may  be 
traced  deeply  into  the  corpus  restiforme.  The  nerve  then  passes  for- 
wards, resting  upon  the  cms  cerebelli,  and  comes  into  relation  with  the 
anditory  nerve,  with  which  it  enters  the  meatus  auditorius  intemus, 
lying  at  first  to  the  inner  side  o^  and  then  upon  that  nerve.  At  the 
bottom  of  the  meatus  it  enters  the  canal  expressly  intended  for  it,  the 
aqueductus  Fallopii,  and  directs  its  course  forwards  towards  the  hiatus 
Fallopii,  where  it  forms  a  gangliform  swelling  (intumescentia  gangli- 
formis),  and  receives  the  petrosal  branch  of  the  Vidian  nerve.  It  then 
curves  backwards  towards  the  tympanum,  and  descends  along  the  inner 
wall  of  that  cavity  to  the  stylo-raastoid  foramen.  Emerging  at  the 
stylo-mastoid  foramen  it  passes  forwards  within  the  parotid  gland, 
crossing  the  external  jugular  vein  and  external  carotid  artery,  and  at 
the  ramus  of  the  lower  jaw  divides  into  two  trunks,  iemporo-fadeU  and 
cervico-facial.  These  trunks  at  once  split  into  numerous  branches 
which,  after  forming  a  number  of  looped  communications  (pes  anseri- 
nus)  with  each  other  over  the  masseter  muscle,  spread  out  upon  the 
side  of  the  face,  from  the  temple  to  the  neck,  to  be  distributed  to  the 
muscles  of  this  extensive  region.  The  communications  which  the  &cial 
nerve  maintains  in  its  course  are  the  following:  in  the  meatus  audito- 
rius, it  sends  one  or  two  filaments  to  the  auditory  nerve ;  the  intu- 
mescentia gangliformis  receives  the  nervus  petrosus  superficialis  major 
and  minor,  and  sends  a  twig  back  to  the  auditory  nerve ;  behind  ike 
tympanum  the  nerve  receives  one  or  two  twigs  firom  the  auricular 
branch  of  the  pneumogastric ;  at  its  exit  from  tibe  stylo-mastoid  fora- 
men it  receives  a  twig  from  the  glosso-pharyngeal,  and  in  the  parotid 
gland  one  or  two  large  branches  fi*om  the  anterior  auricular  nerve. 
Besides  these,  the  facial  nerve  has  numerous  peripheral  communica- 
tions, with  the  branches  of  the  fifth  nerve  on  the  &ce,  and  of  the  cer- 
vical nerves  in  the  parotid  gland  and  neck.  The  numerous  communi- 
cations of  the  fiicied  nerve  obtained  for  it  the  designation  of  nervus 
81/mpatheHcus  minor. 

The  Branches  of  the  fiicial  nerve  are — 

WitUn  the  aqueductus  (  Tympanic, 

Fallopii.  \  Chorda  tympani. 

^A  .        .  .1   f  Posterior  auricular. 

After  emergtng  ai  ihe\  g^  i^^     j^ 

sfyhHnastotdforamen,^j^.^^^^^^ 

rv.  ji    ^  S  Temporo-facial, 

On  the  face,  J  Cerrico-fecUL 


The  T^mpaaic  branch  is  a  imall  filament  di§Cribnted  to  the  atapedias 
muscle. 

The  Chorda  lympani  quits  the  fetial  ji 


*  Th«  diitribution  of  the  fuiil  nerve  ud  t 
1.  The  f«Ul  MJrve,  eicmiDg  ftom  the  n»lo- 
mntiicJ  the  lower  jaw;  the^ndd  gland  ba 
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that  cavity  through  an  opening  situated  between  the  base  of  the  pyra- 
mid and  the  attachment  of  the  membrana  tympani,  and  becomes  in- 
vested by  mucous  membrane.  It  then  crosses  the  tympanum  between 
the  handle  of  the  malleus  and  long  process  of  the  incus  to  the  anterior 
inferior  angle  of  the  cavity,  and  escapes  through  a  distinct  opening  in 
the  fissura  Glaseri,  and  joins  the  gustatory  nerve  at  an  acute  angle  be- 
tween the  two  pterygoid  muscles.  Enclosed  in  the  sheath  of  the  gus- 
tatory nerve,  it  descends  to  the  submaxillary  gland,  where  it  unites 
with  the  submaxillary  ganglion. 

The  Posterior  auricular  nerve  ascends  behind  the  ear,  between  the 
meatus  and  mastoid  process,  and  divides  into  an  anterior  and  a  poste- 
rior branch.  The  anterior  branch  receives  a  filament  of  communication 
from  the  auricular  branch  of  the  pneumogastric  nerve,  and  distributes 
filaments  to  the  retrahens  and  attollens  aurem  muscles  and  to  the  pinna. 
The  posterior  branch  communicates  with  the  auricularis  magnus  and 
occipitalis  minor,  and  is  distributed  to  the  posterior  belly  of  the  occi- 
pito-frontalis. 

The  Stylo-hyoid  branch  is  distributed  to  the  stylo-hyoid  muscle. 

The  Digastric  branch  supplies  the  posterior  belly  of  the  digastricus 
muscle,  and  communicates  with  the  glosso-pharyngeal  and  pneumogas- 
tric nerve. 

The  Temporo-facial  gives  off  a  number  of  branches  which  are  dis- 
tributed over  the  temple  and  upper  half  of  the  face,  supplying  the 
muscles  of  this  region,  and  communicating  with  the  branches  of  the 
auricular,  the  subcutaneus  malse,  and  the  supra-orbital  nerve.  The 
inferior  branches,  which  accompany  Stenon^s  duct,  and  form  a  plexus 
with  the  terminal  branches  of  the  infra-orbital  nerve. 

The  Cervuso-fadal  divides  into  a  number  of  branches  that  are  dis- 
tributed to  muscles  on  the  lower  half  of  the  face  and  upper  part  of 
the  neck.  The  cervical  branches  form  a  plexus  with  the  superficialis 
colli  nerve  over  the  submaxillary  gland,  and  are  distributed  to  the  pla- 
tysma  myoides. 

Auditory  nerve  (portio  mollis). — The  auditory  nerve  takes  its 
origin  in  the  lineae  tiansversse  (striae  medullares)  of  the  anterior  wall 
or  floor  of  the  fourth  ventricle,  and  winds  around  the  corpus  restiforme^ 
frt>m  whidh  it  receives  fibres,  to  the  posterior  border  of  the  crus  cere- 
belli.  It  then  passes  forwsa*ds  upon  the  crus  cerebelli  in  company 
with  the  facial  nerve,  which  lies  in  a  groove  on  its  superior  sur&ce, 
and  enters  the  meatus  auditorius  intemus,  and  at  the  bottom  of  the 
meatus  it  divides  into  two  branches,  cochlear  and  vestHndar,  The  au- 
ditory nerve  is  soft  and  pulpy  in  texture,  and  receives  in  the  meatus 
auditorius  several  filaments  from  the  £Eu:ial  nerve. 

Eighth  pair. — The  eighth  pair  consists  of  three  nerves,  glosso- 
pharyngeal, pneumogastric,  and  spinal  accessory ;  these  are  the  ninth, 
tenth,  and  eleventh  pairs  of  Soemmering. 

Glosso-pharyngeal  nerve. — The  glosso-pharyngeal  nerve  arises 
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by  five  or  six  filaments  from  the  groove  between  the  corpus  oliTare  and 
restiforme,  and  escapes  from  the  skull  at  the  innermost  extroni^  of  the 
jugular  fi>ramen  through  a  distinct  opening  in  the  dura  mater,  lying  aor 
teriorly  to  the  sheath  of  the  pneumc^jastric  and  spinal  accessory  nerves, 
and  internally  to  the  jugular  vein.  It  then  passes  fi)rwaid8  between 
the  jugular  vein  and  internal  carotid  artery,  to  the  stylo-phaiyngens 
muscle,  and  descends  along  the  inferior  border  of  that  muscle,  to  the 
hyo-glossus,  beneath  which  it  curves  to  be  distributed  to  the  muconi 
membrane  of  the  base  of  the  tongue  and  £auces,  to  the  mucoiu  g^ds 
of  the  mouth,  and  to  the  tonsils.  While  situated  in  the  jugular  fossa, 
the  nerve  presents  two  gangliform  swellings ;  one  superior  (ganglion 
jugulare  ofMiiller)  of  small  size,  and  involving  only  the  posterior  fibres 
of  the  nerve ;  the  other  inferior,  nearly  half  an  inch  below  the  prece- 
ding, of  larger  size  and  occupying  the  whole  diameter  of  the  nerve, 
the  ganglion  of  Andersch*  (ganglion  petrosum). 

The  fibres  of  origin  of  this  nerve  may  be  traced  through  the  fasdcnli 
of  the  corpus  restiforme  to  the  grey  substance  in  the  floor  of  the  fourth 
ventricle. 

The  Brandies  of  the  glosso-pharyngeal  nerve  are — 

Communicating  branches  with  the  Facial, 

Pneumogastric, 
Spinal  accessory, 
Sympathetic. 

Tympanic, 

Muscular, 

Pharyng^ 

Lingual, 

Tonsillitic. 

The  Branches  of  communication  proceed  from  the  ganglion  and 
from  the  upper  part  of  the  trunk  of  the  nerve,  and  are  common  to  the 
facial,  eighth  pair,  and  sympathetic ;  they  form  a  complicated  plexus 
at  the  base  of  the  skull. 

The  Tympanic  branch  (Jacobson'*s  nerve)  proceeds  from  the  ganglion 
of  Andersch,  or  from  the  trunk  of  the  nerve  immediately  above  the 
ganglion:  it  enters  a  small  bony  canal  in  the  jugular  fossa  (page  34) 
and  divides  into  six  branches,  which  are  distributed  upon  the  inner 
wall  of  the  tympanum,  and  establish  a  plexiform  communication  (tym- 
panic plexus)  with  the  sympathetic  and  fifth  pair  of  nerves.  The 
branches  of  distribution  supply  the  fenestra  rotunda,  fenestra  ovalis, 
and  Eustachian  tube :  those  of  communication  join  the  carotid  plexus, 
the  petrosal  branch  of  the  Vidian  nerve,  and  the  otic  ganglion. 

*  Charles  Samuel  Andersch.    *<  Tractatus  Anatomico-Physiologicus  de  Nervis 
Corporis  Humani  Aliquibus,  1797.' 


*t 


PNBUM06ASTRIC   NERVB.  449 

The  Muscular  branch  divides  into  filaments,  which  are  distributed 
to  the  stylo-pharyngeus  and  to  the  posterior  belly  of  the  digastricus 
and  stylo-hyoideus  muscle. 

The  Pharyngeal  branches  are  two  or  three  filaments  which  are 
distributed  to  the  pharynx  and  unite  with  the  pharyngeal  branches 
of  the  pneumogastric  and  sympathetic  nerve  to  form  the  pharyngeal 
plexus. 

The  Lmgtiol  branches  ent0t  the  substance  of  the  tongue  beneath  the 
hyo-glossus  and  stylo-glossus  muscle,  and  are  distributed  to  the  mu- 
cous membrane  of  the  side  and  base  of  the  tongue,  and  to  the  epi- 
glottis and  fauces. 

The  TonsiUitic  branches  proceed  from  the  glosso-pharyngeal  nerve 
near  its  termination ;  they  i(xm  a  plexus  (circulus  tonsillaris)  around 
the  base  of  the  tonsil,  from  which  numerous  filaments  are  given  off 
to  the  mucous  membrane  of  the  fauces  and  soft  palate,  communicating 
with  the  posterior  palatine  branches  of  Meckel's  ganglion. 

Pneumogastric  nerve  (vagus). — The  pneumogastric  nerve  arises 
by  ten  or  fifteen  filaments  from  the  groove  between  the  corpus  olivare 
and  corpus  restiforme,  immediately  below  the  glosso-pharyngeal,  and 
passes  out  of  the  skull  through  the  inner  extremity  of  the  jugular  fora- 
men in  a  distinct  canal  of  the  dura  mater.  While  situated  in  this 
canal  it  presents  a  small  rounded  ganglion  (ganglion  jugulare)  ;  and 
having  escaped  from  the  skull,  a  gangliform  swelling  (plexus  gangli- 
formis),  nearly  an  inch  in  length,  and  surrounded  by  an  irregular 
plexus  of  white  nerves,  which  communicate  with  each  other,  with  the 
other  divisions  of  the  eighth  pair,  and  with  the  trunk  of  the  pneumo- 
gastric below  the  ganglion.  The  plexus  gangliformis  (ganglion  of  the 
superior  laryngeal  branch,  of  Sir  Astley  Cooper),  is  situated,  at  first, 
behind  the  internal  carotid  artery,  and  then  between  that  vessel  and 
the  internal  jugular  vein.  The  pneumogastric  nerve  then  descends  the 
neck  within  the  sheath  of  the  carotid  vessels,  lying  behind  and  be- 
tween the  artery  and  vein,  to  the  root  of  the  neck.  Here  the  course 
of  the  nerve  at  opposite  sides  becomes  different. 

On  the  right  side  it  passes  between  the  subclavian  artery  and  vein 
to  the  posterior  mediastinum,  then  behind  the  root  of  the  lung  to  the 
oesophagus,  which  it  accompanies  to  the  stomach,  lying  on  its  posterior 
aspect. 

On  the  left  it  enters  the  chest  parallel  with  the  left  subclavian  ar- 
tery, crosses  the  arch  of  the  aorta,  and  descends  behind  the  root  of  the 
lung,  and  along  the  anterior  sur&ce  of  the  oesophagus,  to  the  stomach. 

The  fibres  of  origin  of  the  pneumogastric  nerve,  like  those  of  the 
glosso-pharyngeal,  may  be  traced  through  the  fasciculi  of  the  corpus 
restiforme  into  the  grey  substance  of  the  floor  of  the  fourth  ventricle. 
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The  Braafka  of  the  pneamogastric  nerve  are  the  following: — 

CommimicatiDg  branches  with  the  Fadal, 

Glo680-|Jiai7ngea], 
Spinal  accessory, 
Hypo-glossa], 
Sympathetic. 

Aoricnlar, 

Pharyngeal, 

Superior  laryngeal. 

Cardiac, 

Inferior  or  recurrent  laryngeal, 

Palmonary  anterior, 

Palmonary  posterior, 

(Esophageal, 

Gastric. 

The  Branches  of  communication  form  part  of  the  complicated  plexus 
at  the  base  of  the  skull.  The  branches  to  the  ganglion  of  Andersch 
are  given  off  by  the  superior  ganglion  in  the  jugular  fossa. 

The  Auricular  nerve  is  given  off  from  the  lower  part  of  the  jugu- 
lar ganglion,  or  from  the  trunk  of  the  nerve  immediately  below,  and 
receives  immediately  after  its  origin  a  small  branch  of  communication 
from  the  glosso-pharyngeaL  It  then  passes  outwards  behind  the  jugu- 
lar vein,  and  on  the  outer  side  of  that  vessel  enters  a  small  canal 
(page  34)  in  the  petrous  portion  of  the  temporal  bone  near  the  stylo- 
mastoid foramen.  Guided  by  this  canal  it  reaches  the  descending  part 
of  the  aqueductus  FaUopii  and  joins  the  facial  nerve.  In  the  aque- 
ductus  Fallopii  the  auricular  nerve  gives  off  two  small  filaments,  one 
of  which  communicates  with  the  posterior  auricular  branch  of  the  £Eicial, 
while  the  other  is  distributed  to  the  pinna. 

The  Pharyngeal  nerve  arises  from  the  pneumogastric,  immediately 
above  the  gangliform  plexus,  and  descends  behind  the  internal  carotid 
artery  to  the  upper  border  of  the  middle  constrictor,  upon  which 
it  forms  the  pharyngeal  pteams  assisted  by  branehes  from  the  glosso- 
pharyngeal, superior  laryngeal,  and  sympathetic  The  pharyngeal 
plexus  is  distributed  to  the  muscles  and  mucous  membrane  of  the 
pharynx. 

The  Superior  laryngeal  nerve  arises  from  the  gangliform  plexus 
of  the  pneumogastric,  of  which  it  appears  to  be  almost  a  continua- 
tion ;  hence  this  plexus  was  named  by  Sir  Astley  Cooper  the  "^^w- 
glion  of'  the  superior  laryngeal  branch.'''*  The  nerve  descends  behind 
the  internal  carotid  artery  to  the  opening  in  the  thyro-hyoidean 
membrane,  through  which  it  passes  with  the  superior  laryngeal  artery, 
and  is  distributed  to  the  mucous  membrane  of  the  larynx  and  aryte- 
noideus  muscle.  On  the  latter,  and  behind  the  cricoid  cartilage,  it 
communicates  with  the  recurrent  laryngeal  nerve.  Behind  the  internal 
carotid  it  gives  off  the  external  laryngeal  branch,  which  sends  a  twig 


to  the  pharfngeal  plena,  and 
thsD  deacends  to  supply  the  in- 
ferior constrictor  and  crico-thy- 
raid  mnscleEand  thyroid  gland. 
This  branch  commnnicatce  infe- 
riorly  with  the  tecarreat  Isryn- 
geal  and  eyinpathetic  nerve. 

Mr.  Hilton  of  Guy's  Hospi- 
tal, concludes  from  hia  dissec- 
tions-f-  that  the  enperioi  laryn- 
geal nerve  is  the  nerver^teraa- 
tim  to  the  larynit,  being  diatri- 
buted  solely(with  [heexcepdon 
of  itB  eitemal  laryngeal  hranch 
and  a  twig  to  the  arytenoideiiB) 

this  facl  he  taken  in  connection 
with  the  observBlionB  of  Sir 
Aetlej  Cooper,  and  the  diuec- 
tiona  of  the  origin  of  the  nerve 
b;  Mr.  Edward  Cock,  weahall 


gan^lioo    of    the    poeuQii^aatric 
nerve.    11.  lU  pleiitDrm  gioglion. 
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nerve  and  in  its  distribution,  of  its  sensitive  function.  The  recurrent, 
or  inferior  laryngeal  nerve,  is  the  proper  motor  nerve  of  the  larynx, 
and  is  distributed  to  its  muscles. 

The  Cardiac  branches,  two  or  three  in  number,  arise  from  the  pneu- 
mogastric  in  the  lower  part  of  the  neck,  and  cross  the  lower  part  of  the 
common  carotid,  to  communicate  with  the  cardiac  branches  of  the  sym- 
pathetic, and  with  the  great  cardiac  plexus. 

The  Recurrent  laryncfeal^  or  inferior  laryngeal  nerve,  curves  around 
the  subclavian  artery  on  the  right,  and  the  arch  of  the  aorta  on  the 
left  side.  It  ascends  in  the  groove  between  the  trachea  and  oesopha- 
gus, and  piercing  the  lower  fibres  of  the  inferior  constrictor  muscle 
enters  the  larynx  close  to  the  articulation  of  the  inferior  comu  of  the 
thyroid  with  the  cricoid  cartilage.  It  is  distributed  to  all  the  muscles 
of  the  larynx,  with  the  exception  of  the  crico-thyroid,  and  conununi- 
cates  on  the  arytenoideus  muscle  vrith  the  superior  laryngeal  nerve. 
As  it  curves  around  the  subclavian  artery  and  aorta  it  gives  branches 
to  the  heart  and  root  of  the  lungs ;  and  as  it  ascends  the  neck  it  dis- 
tributes filaments  to  the  oesophagus  and  trachea,  and  communicates 
with  the  external  laryngeal  nerve  and  sympathetic. 

The  Anterior  pulmonary  branches  are  distributed  upon  the  anterior 
aspect  of  the  root  of  the  lungs,  forming,  with  branches  from  the  great 
cardiac  plexus,  the  anterior  pulmonary  plexus. 

The  Posterior  pulmonary  branches,  more  numerous  than  the  ante- 
rior, are  distributed  upon  the  posterior  aspect  of  the  root  of  the  lungs, 
and  are  joined  by  branches  from  the  great  cardiac  plexus,  forming  the 
posterior  pulmonary  plexus. 

Upon  the  oesophagus  the  two  nerves  divide  into  numerous  branches 
which  communicate  with  each  other  and  constitute  the  cesophageal 
plexus  which  completely  surrounds  the  cylinder  of  the  oesophagas,  and 
accompanies  it  to  the  cardiac  orifice  of  the  stomach. 

The  Gastric  branches  are  the  terminal  filaments  of  the  two  pneumo- 
gastric  nerves ;  they  are  spread  out  upon  the  anterior  and  posterior 
snr&ces  of  the  stomach,  and  are  likewise  distributed  to  the  omentum, 
spleen,  pancreas,  liver,  and  gall-bladder,  and  communicate,  particularly 
the  right  nerve,  with  the  solar  plexus. 

Spinal  accessory  nerve. — The  spinal  accessory  nerve  arises  by 
several  filaments  from  the  side  of  the  spinal  cord  as  low  down  as  the 
fourth  or  fifth  cervical  nerve,  and  ascends  behind  the  ligamentum  den- 
ticulatum,  and  between  the  anterior  and  posterior  roots  of  the  spinal 
nerves,  to  the  foramen  lacerum  posterius.  It  communicates  in  its 
course  with  the  posterior  root  of  the  first  cervical  nerve,  and  entering 
the  foramen  lacenun  becomes  applied  against  the  posterior  aspect  of  the 
ganglion  jugulare  of  the  pneumogastric,  being  contained  in  the  same 
sheath  of  dura  mater.  In  the  jugular  fossa  it  divides  into  two 
branches ;  the  smaller  joins  the  pneumogastric  immediately  below  the 
jugular  ganglion,  and  contributes  to  the  formation  of  the  pharyngeal 
nerve ;  the  larger  or  true  continuation  of  the  nerve  passes  backwards 


lUtoLd,  and  ilfloid  ptoccH.     3.  The  >t7lo-b7(iid  muiclc,     a.  The  itjl 
luitus.    4.  The  Btjlo-phBrynseui,    &.  The  tan^e.    G.  "Hie  l^rn-gloHug  mu 

FUB ;  (hey  bolli  Bfi«  from  the  inner  Burface  of  the  B^ph^Bu  of  the  lower  jm  . 
.  T^  BtemD'hjoid  mlncl«-  10-  The  •(erno- thyroid.  11.  The  thyro-hjoid, 
pod  which  the  thm-byi^deBn  branch  of  the  hjpoglDuiJ  nerve  ii  teen  rflmi^ing. 
n  Thf  n»k/i.hvnii1  "rouuig  thc  COUJIDOD  cmwi  ITterT  [13),  and  intrmaL  U- 
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lillajy,    or  wWr«n'B  duct,   pnuin^  forwuda  to  thfi 
].  The  hjrpngloBul  nerve  curvijig  Brnimd  the  ocdpitij 
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then  passes  obliquely  across  the  neck,  communicating  with  the  seoond, 
third,  and  fourth  cervical  nerves,  and  is  distributed  to  the  trapezius. 
The  spinal  accessory  sends  numerous  twigs  to  the  stemo-mastoid  in  its 
passage  through  that  muscle,  and  in  the  trapezius  the  nervous  filaments 
may  be  traced  downwards  to  its  lower  border. 

The  pneumogastric  and  spinal  accessory  nerves  together  (nervns 
vagus  cum  accessorio)  resemble  a  spinal  nerve,  of  which  the  former 
with  its  ganglion  is  the  posterior  and  sensitive  root,  the  latter  the  an- 
terior and  motor  root. 

Ninth  pair,*  Hypoglossal  nerve  (lingual).  The  hypoglos- 
sal nerve  arises  from  the  groove  between  the  corpus  pyramidale  and 
corpus  olivare  by  ten  or  fifteen  filaments,  which  being  collected  into 
two  bundles,  escape  from  the  cranium  through  the  anterior  condyloid 
foramen.  The  nerve  then  passes  forwards  between  the  internal 
carotid  artery  and  internal  jugular  vein,  and  descends  along  the 
anterior  and  inner  side  of  the  vein  to  a  point  parallel  with  the  angle 
of  the  lower  jaw.  It  next  curves  inwards  around  the  occipital  artery, 
with  which  it  forms  a  loop,  and  crossing  the  lower  part  of  the  hyo- 
glossus  muscle  to  the  genio-hyo-glossus,  sends  filaments  onwards  with 
the  anterior  fibres  of  that  muscle  as  &r  as  the  tip  of  the  tongue. 
It  is  distributed  to  the  muscles  of  the  tongue,  and  principally  to  the 
genio-hyo-glossus.  While  resting  on  the  hyo-glossus  muscle  it  is 
flattened,  and  beneath  the  mylo-hyoideus  it  communicates  with  the 
gustatory  nerve. 

At  its  origin  the  hypoglossal  nerve  sometimes  communicates  with 
the  posterior  root  of  the  first  cervical  nerve. 

The  Branches  of  the  hypoglossal  nerve  are  :— 

Communicating  branches  with  the  Pneumogastric, 

Spinal  accessory. 
First  and  second  cervical  nerves. 
Sympathetic. 

Descendens  noni, 

Thyro-hyoidean  branch. 

Communicating  filaments  with  the  gustatory  nerve. 

The  Communicaiions  with  the  pneumogastric  and  spinal  accessory 
take  place  through  the  medium  of  a  plexiform  interlacement  of  branches 
at  the  base  of  tlie  skull,  behind  the  internal  jugular  vein.  The  com- 
munications with  the  sympathetic  nerve  are  derived  from  the  superior 
cervical  ganglion. 

The  Descendens  noni  is  a  long  and  slender  twig,  which  quits  the 
hypoglossal  just  as  that  nerve  is  about  to  form  its  arch  around  the 
occipital  artery,  and  descends  upon  the  sheath  of  the  carotid  vessels. 
Just  below  the  middle  of  the  neck  it  forms  a  loop  with  a  long  branch 

*  The  twelfth  pair  according  to  the  arrangement  of  Soemmering. 
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(communicans  noni)  from  the  second  and  third  cervical  nerves.  From 
the  convexity  of  this  loop  branches  are  sent  to  the  stemo-hyoideus, 
sterno-thyroideus,  and  both  bellies  of  the  omo-hyoideus  ;  sometimes 
also  a  twig  is  given  off  to  the  cardiac  plexus,  and  occasionally  one  to 
the  phrenic  nerve.  If  the  descendens  noni  be  traced  to  its  origin  it 
will  be  found  to  be  formed  by  a  branch  firom  the  hypoglossal,  and  one 
from  the  first  and  second  cervical  nerves  ;  occasionally  it  receives  also 
a  filament  from  the  pneumogastric. 

The  Tkyro-hyoidean  nerve  is  a  small  branch,  distributed  to  the 
thyro-hyoideus  muscle.  It  is  given  off  from  the  trunk  of  the  hypo- 
glossal near  the  posterior  border  of  the  hyoglossus  muscle,  and 
descends  obliquely  over  the  great  comu  of  the  os  hyoides. 

The  Communicating  filaments^  with  the  gustatory  nerve,  are  several 
small  twigs,  which  ascend  upon  the  hyoglossus  muscle  near  its  ante- 
rior border,  and  form  a  kind  of  plexus  with  filaments  sent  down  by 
the  gustatory  nerve. 
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There  are  thirty-one  pairs  of  spinal  nerves,  each  arising  by  two 
roots,  an  anterior  or  motor  root,  and  a  posterior  or  sensitive  root 

The  anterior  roots  proceed  from  a  narrow  white  line,  anterior  lateral 
sulcus,  on  the  antero-lateral  column  of  the  spinal  cord,  and  gradually 
approach  towards  the  anterior  longitudinal  fissure  as  they  descend. 

The  posterior  roots,  more  regular  than  the  anterior,  proceed  from  the 
posterior  lateral  sulcus,  a  narrow  grey  stria,  formed  by  the  internal 
grey  substance  of  the  cord.  They  are  larger,  and  the  filaments  of 
origin  more  numerous  than  those  of  the  anterior  roots.  In  the  inters 
vertebral  foramina  there  is  a  ganglion  on  each  of  the  posterior  roots. 
The  first  cervical  nerve  forms  an  exception  to  these  characters  ;  its 
posterior  root  is  smaller  than  the  anterior  ;  it  often  joins  in  whole  or 
in  part  with  the  spinal  accessory  nerve  and  sometimes  with  the  hypo- 
glossal: there  is  frequently  no  ganglion  upon  it,  and  when  the 
ganglion  exists  it  is  often  situated  within  the  dura  mater,  the  latter 
being  the  usual  position  of  the  ganglia  of  the  last  two  pairs  of  spinal 
nerves. 

After  the  formation  of  a  ganglion,  the  two  roots  unite  and  constitute 
a  spinal  nerve,  which  escapes  through  the  intervertebral  foramen 
and  divides  into  an  anterior  branch  for  the  supply  of  the  front  aspect 
of  the  body,  and  a  posterior  branch  for  the  posterior  aspect.  In  the 
first  cervical  and  two  last  sacral  nerves  this  division  takes  place 
within  the  dura  mater  and  in  the  upper  four  sacral  nerves  externally 
to  that  cavity,  but  within  the  sacral  canal.  The  anterior  branches, 
with  the  exception  of  the  first  two  cervical  nerves,  are  larger  than  the 
posterior  ;  an  arrangement  which  is  proportioned  to  the  larger  extent 
of  sur£Eu:e  they  are  required  to  supply. 
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The  Spinal  nerves  are  divided  into — 

Cervical  ....  8  pairs 

Dorsal  .         .         .         .  12 

Lumbar  ....  5 

Sacral  ....  6 

The  cervical  nerves  pass  off  transversely  from  the  spinal  cord ;  the 
dorsal  are  oblique  in  their  direction  ;  and  the  lumbar  and  sacral  v^ti- 
cal ;  the  latter  form  the  large  assemblage  of  nerves  at  the  tenninati(«i 
of  the  cord  called  cauda  equina. 
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The  cervical  nerves  increase  in  size  from  above  downwards  ;  the 
first  (sub-occipital)  passes  out  of  the  spinal  canal  between  the  ocdpital 
bone  and  the  atlas  ;  and  the  last,  between  the  last  cervical  and  first 
dorsal  vertebra.  Each  nerve,  at  its  escape  from  the  intervertebral 
foramen,  divides  into  an  anterior  and  a  posterior  branch.  The  anterior 
branches  of  the  four  upper  cervical  nerves  form  the  cervical  pleanis;  the 
posterior  branches,  the  posterior  cervical  pleants.  The  anterior  branches 
of  the  four  inferior  cervical  together  with  the  first  dorsal  form  the 
brachial  plexus. 

Anterior  cervical  nerves.  —  The  anterior  branch  of  the^rs< 
cervical  nerve  escapes  from  the  vertebral  canal  through  the  groove  upon 
the  posterior  arch  of  the  atlas  which  supports  the  vertebral  artery,  be- 
neath which  it  lies.  It  then  descends  in  front  of  the  transverse  pro- 
cess of  the  atlas,  sends  several  twigs  to  the  rectus  lateralis  and  recti 
antici,  and  forms  an  anastomotic  loop  by  communicating  with  an 
ascending  branch  of  the  second  nerve. 

The  anterior  branch  of  the  second  cervical  nerve  at  its  exit  frtmi 
the  intervertebral  foramen  between  the  atlas  and  the  axis,  gives  twigs 
to  the  rectus  anticus  major,  scalenus  posticus  and  levator  anguli 
scapulae  muscles  and  divides  into  three  branches,  viz.  an  ascending 
branch,  which  completes  the  arch  of  communication  with  the  first 
nerve  ;  and  two  descending  branches,  which  communicate  with  the 
third  nerve. 

The  anterior  branch  of  the  third  cervical  nerve,  double  the  size  of 
the  preceding,  divides  at  its  exit  from  the  intervertebral  foramen  into 
numerous  branches,  some  of  which  are  distributed  to  the  rectus  major, 
longns  colli,  and  scalenus  posticus  muscles,  while  others  communicate 
and  form  loops  and  anastomoses  with  the  second  and  fourth  nerve. 

The  anterior  branch  of  the  fourth  cervical  nerve,  of  the  same  size 
with  the  preceding,  sends  twigs  to  the  rectus  major,  longus  colli, 
and  levator  anguli  scapulae,  communicates  by  anastomosis  with  the 
third,  and  sends  a  small  branch  downwards  to  the  fifth  nerve.  Its 
principal  branches  pass  downwards  and  outwards  across  the  posterior 
triangle  of  the  neck,  towards  the  clavicle  and  acromion. 
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The  anterior  branches  of  ihefiflh^  sixths  sevenih^  and  e^Mh  cervical 
nerves  will  be  described  with  the  brachial  plexus,  of  which  they  fonn 
a  part. 

CERVICAL   PLEXUS. 

The  cervical  plexus  is  constituted  by  the  loops  of  communication, 
and  by  the  anastomoses  which  take  place  between  the  anterior 
branches  of  the  four  first  cervical  nerves.  The  plexus  rests  upon  the 
levator  anguli  scapulae,  posterior  scalenus,  and  splenius  muscle,  and  is 
covered  in  by  the  stemo-mastoid  and  platysma. 

The  Branches  of  the  cervical  plexus  may  be  arranged  into  three 
groups,  superficial  ascending,  superficial  descending  ;  and  deep — 

/i  Superficialis  colli. 
Ascending^    -J  Auricularis  magnus, 
— ^ (  Occipitalis  minor. 

\  r,        J'        S  Acromiales, 
\,Descendinq^    \  r^^     •    ^ 

^^    (  Claviculares. 

{Communicating  branches, 
Muscular, 
Communicans  noni. 
Phrenic. 

The  Superficialis  colli  is  formed  by  communicating  branches  from 
the  second  and  third  cervical  nerves ;  it  curves  around  the  posterior 
border  of  the  stemo-mastoid  and  crosses  obliquely  behind  the  external 
jugular  vein  to  the  anterior  border  of  that  muscle,  where  it  divides 
into  an  ascending  and  a  descending  branch  ;  the  descending  branch  is 
distributed  to  the  integument  on  the  side  and  front  of  the  neck,  as 
low  down  as  the  clavicle  ;  the  ascending  branch  passes  upwards  to  the 
submaxillary  region,  and  divides  into  four  or  five  filaments,  some  of 
which  pierce  the  platysma  myoides  and  supply  the  integument  as 
high  up  as  the  chin  and  the  lower  part  of  the  face,  while  others  form 
a  plexus  with  the  descending  branches  of  the  facial  nerve  beneath  the 
platysma.  One  or  two  filaments  from  this  nerve  accompany  the 
external  jugular  vein. 

The  Auricular^  magnus,  the  largest  of  the  three  ascending  branches 
of  the  cervical  plexus,  also  proceeds  from  the  second  and  third  cervical 
nerve  ;  it  curves  around  the  posterior  border  of  the  stemo-mastoid 
and  ascends  upon  that  muscle,  lying  parallel  with  the  external  jugular 
vein,  to  the  parotid  gland,  where  it  divides  into  an  anterior  and  a  poste> 
nor  branch.  The  anterior  branch  is  distributed  to  the  int^ument 
over  the  parotid  gland,  to  the  gland  itself,  communicating  with  the  &cial 
nerve,  and  to  the  extemal  ear.  The  posterior  branch  pierces  the  parotid 
gland  and  crosses  the  mastoid  process,  where  it  divides  into  branches 
which  supply  the  posterior  part  of  the  pinna  and  the  integument 
of  the  side  of  the  head,  and  communicate  with  the  posterior  auricular 
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blanch  of  the  fecial  and  with  the  occipitalis  minor.  Previously  to  its 
division  the  auricularis  magnus  nerve  sends  off  several  facial  branches 
which  are  distributed  to  the  cheek. 

The  Occipitalis  minor  arises  from  the  second  cervical  nerve ;  it  curves 
around  the  posterior  border  of  the  stemo-mastoid  above  the  preceding 
and  ascends  upon  that  muscle,  parallel  with  its  posterior  border,  to  the 
lateral  and  posterior  side  of  the  head.  It  is  distributed  to  the  int^u- 
ment  and  to  the  muscles  of  this  region,  namely,  to  the  occipito-£ronta- 
lis,  attollens  and  attrahens  aurem,  and  communicates  with  the  occipi- 
talis major,  auricularis  magnus  and  posterior  auricular  branch  of  the 
fiusial. 

The  Acrontiales  and  Claviadares  are  two  or  three  large  nerves  which 
proceed  from  the  fourth  cervical  nerve  and  divide  into  numerous 
branches  which  pass  downw£u:ds  over  the  clavicle,  and  are  distributed 
to  the  integument  of  the  upper  and  anterior  part  of  the  chest  from  the 
sternum  to  the  shoulder. 

The  CommuniocUing  brawls  are  filaments  which  arise  from  the  loop 
between  the  first  and  second  cervical  nerve,  and  pass  inwards  to  com- 
municate with  the  sympathetic,  the  pneumogastric,  and  the  hypoglossal 
nerve.  The  three  first  cervical  nerves  send  branches  to  the  first 
cervical  ganglion ;  the  fourth  sends  a  branch  to  the  trunk  of  the  sym- 
pathetic, or  to  the  middle  cervical  ganglion.  From  the  second  cervical 
nerve  a  large  branch  is  given  off  which  goes  to  join  the  spinal  acces- 
sory nerve. 

The  MiMcuIar  branches  proceed  from  the  third  and  fourth  cervical 
nerves ;  they  are  distributed  to  the  trapezius,  levator  anguli  scapulae, 
and  rhomboidei  muscles. 

The  Communicans  noni  is  a  long  slender  branch  formed  by  filaments 
irom  the  first,  second,  and  third  cervical  nerves  :  it  descends  upon  the 
outer  side  of  the  internal  jugular  vein,  and  forms  a  loop  with  the  de- 
Bcendens  noni  over  the  sheath  of  the  carotid  vessels. 

The  Phrenic  nerve  (internal  respiratory  of  Bell)  is  formed  by  fila- 
ments from  the  third,  fourth,  and  fifth  cervical  nerves,  receiving  also  a 
branch  from  the  sympathetic.  It  descends  to  the  root  of  the  neck, 
resting  upon  the  scalenus  anticus  muscle,  then  crosses  the  first  portion 
of  the  subclavian  artery,  and  enters  the  chest  between  it  and  the 
subclavian  vein.  Within  the  chest  it  passes  through  the  middle 
mediastinum,  between  the  pleura  and  pericardium,  and  in  front  of  the 
root  of  the  lung  to  the  diaphragm  to  which  it  is  distributed,  some  of 
its  filaments  reaching  the  abdomen  through  the  openings  for  the  oeso- 
phagus and  vena  cava,  and  conununicating  with  the  phrenic  and  solar 
plexus,  and  on  the  right  side  with  the  hepatic  plexus.  The  left 
phrenic  nerve  is  rather  longer  than  the  right,  from  the  inclination  of 
the  heart  to  the  left  side. 

Posterior  cervical  nerves. — The  posterior  division  of  the  ^r«< 
cervical  nerve  (sub-occipital),  larger  than  the  anterior,  escapes  from 
the  vertebral  canal  through  the  opening  for  the  vertebral  artery,  lying 
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posteriorly  to  that  vessel,  and  emerges  into  the  triangalar  space  formed 
by  the  rectus  posticus  major,  obliquus  superior,  and  obliquus  inferior. 
It  is  distributed  to  the  recti  and  obliqui  muscles,  and  sends  one  or  two 
filaments  downwards  to  communicate  with  the  second  cervical  nerve. 
The  posterior  branch  of  the  second  cervical  nerve  is  three  or  four  times 
greater  than  the  anterior  branch,  and  is  larger  than  the  other  posterior 
cervical  nerves.  The  posterior  branch  of  the  third  cervical  nerve  is 
smaller  than  the  preceding,  but  larger  than  the  fourth  ;  and  the  other 
posterior  cervical  nerves  go  on  progressively  decreasing  to  the  seventh. 
The  posterior  branches  of  the  fourth,  fifth,  sixth,  seventh,  and  eighth 
nerves  pass  inwards  between  the  muscles  of  the  back  in  the  cervical 
and  upper  part  of  the  dorsal  region,  and  reaching  the  surface  near  the 
middle  line,  are  reflected  outwards,  to  be  distributed  to  the  integu- 
ment. The  fourth  and  fifth  are  nearly  transverse  in  their  course,  and 
lie  between  the  semispinalis  colli  and  complexus.  The  sixth,  seventh, 
and  eighth  are  directed  nearly  vertically  downwards  ;  they  pierce  the 
aponeurosis  of  origin  of  the  splenius  and  trapezius. 

Posterior  cervical  plexus. — This  plexus  is  constituted  by  the 
succession  of  anastomosing  loops  and  communications  which  pass  be- 
tween the  posterior  branches  of  the  first,  second,  and  third  cervical 
nerves.  It  is  situated  between  the  complexus  and  semispinalis  colli, 
and  its  branches  are  the 


Musculo-cutaneous, 
Occipitalis  major. 

The  Musculo-cuianeous  branches  pass  inwards  between  the  com- 
plexus and  semispinalis  colli  to  the  ligamentum  nuchas,  distributing 
muscular  filaments  in  their  course.  They  then  pierce  the  aponeurosis 
of  the  trapezius  and  become  subcutaneous,  sending  branches  outwards 
to  supply  the  integument  of  the  posterior  aspect  of  the  neck,  and  up- 
wards to  the  posterior  region  of  the  scalp. 

The  Occipitalis  tnajor  is  the  direct  continuation  of  the  second  cer- 
vical nerve  ;  it  ascends  obliquely  inwards,  between  the  obliquus  in- 
ferior and  complexus,  pierces  the  complexus  and  trapezius  after  pasft- 
ing  for  a  short  distance  between  them,  and  ascends  upon  the  posterior 
aspect  of  the  head  between  the  integument  and  occipitofrontalis,  in 
company  with  the  occipital  artery.  The  occipitalis  major  sends 
numerous  branches  to  the  muscles  of  the  neck,  and  is  distributed  to 
the  integument  of  the  scalp,  as  far  forwards  as  the  middle  of  the 
vertex  of  the  head.  Its  branches  communicate  with  those  of  the 
occipitalis  minor. 

brachial  plexus. 

The  Brachial  or  axillary  plexus  of  nerves  is  formed  by  communicar 
tions  between  the  anterior  branches  of  the  four  last  cervical  and  first 
dorsal  nerve.    These  nerves  are  all  similar  in  size,  and  their  mode  of 
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disposition  in  the  formation  of  the  plexus  is  the  following :  the  fifth 
and  sixth  nerres  unite  to  form  a  common  trunk,  which  soon  divides 
into  two  branches ;  the  last  cervical  and  first  dorsal  also  unite  imme- 
diately upon  their  exit  from  the  intervertebral  foramina,  and  the 
common  trunk  resulting  from  their  union  after  a  short  coarse  also 
divides  into  two  branches  ;  the  seventh  nerve  passes  outwards  be- 
tween the  common  trunks  of  the  two  preceding,  and  opposite  the 
clavicle  divides  into  a  superior  branch  which  unites  with  the  inferior 
division  of  the  superior  trunk,  and  an  inferior  branch  which  commu- 
nicates wi^h  the  superior  division  of  the  inferior  trunk :  from  these 
divisions  and  communications  the  brachial  plexus  results.  The  bn^ 
chial  plexus  communicates  with  the  cervical  plexus  by  means  of  a 
branch  sent  down  from  the  fourth  to  the  fifth  nerve,  and  by  the  infe- 
rior branch  of  origin  of  the  phrenic  nerve,  and  also  sends  filaments  of 
communication  to  the  sympathetic.  The  plexus  is  broad  in  the  neck, 
narrows  as  it  descends  into  the  axilla,  and  again  enlarges  at  its  lower 
part  where  it  divides  into  its  six  terminal  branches. 

Relations. — The  brachial  plexus  is  in  relation  in  the  neck  with  the 
two  scaleni  muscles,  between  which  its  nerves  issue  ;  lower  down  it  is 
placed  between  the  clavicle  and  subclavius  muscle  above,  and  the  first 
rib  and  first  serration  of  the  serratus  magnus  muscle  below.  In  the 
axilla,  it  is  situated  at  first  to  the  outer  side  and  then  behind  the 
axillary  artery,  resting  by  its  outer  border  against  the  tendon  of  the 
subscapularis  muscle.  At  this  point  it  completely  surrounds  the  artery 
by  means  of  the  two  cords  which  are  sent  off  to  form  the  median 
nerve. 

Its  Branches  may  be  arranged  into  two  groups,  humeral  and  de- 
scending,— 

Humeral  Branches.  Descending  Bran(^es, 

Superior  muscular,  External  cutaneous. 

Short  thoracic.  Internal  cutaneous, 

Long  thoracic,  Lesser  internal  cutaneous, 

Suprarscapular,  Median, 

Subscapular,  Ulnar, 

Inferior  muscular.  Musculo-spiral, 

Circumflex. 

The  superior  Muscular  nerves  are  several  large  branches  which  are 
given  off  by  the  fifth  cervical  nerve  above  the  clavicle ;  they  are, 
a  subdavian  branch  to  the  subclavius  muscle,  which  usually  sends  a 
communicating  filament  to  the  phrenic  nerve;  a  rhomboid  branc/i  to 
the  rhomboidei  muscles  ;  and  frequently  an  angular  branch  to  the 
levator  anguli  scapulae. 

The  Sl^rt  thoracic  nerves  (anterior)  are  two  in  number  ;  they  arise 
from  the  brachial  plexus  at  a  point  parallel  with  the  clavicle,  and  are 
divisible  into  an  anterior  and  a  posterior  branch.  The  anterior  branch 
passes  forwards  between  the  subclavius  muscle  and  the  subclavian 
vein,  and  is  distributed  to  the  pectoralis  major  muscle,  entering  it  by 
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its  costal  surface.  In  its  course  it  sends  one  or  two  twigs  to  the 
deltoid  muscle  and  gives  off  a  branch  which  forms  a  loop  of  com- 
munication with  the  posterior  branch.  The  posterior  branch  passes 
forward  beneath  the  axillary  artery  and  unites  with  the  communicating 
branch  of  the  preceding  to  form  a  loop,  from  which  numerous  branches 
are  given  oft'  to  the  pectoralis  major  and  pectoralis  minor. 

The  Long  thoracic  nerve  (posterior  thoracic,  external  respiratory  of 
Bell)  is  a  long  and  remarkable  branch  arising  from  the  fourth  and 
fifth  cervical  nerves,  imm«diately  after  their  escape  from  the  inter- 
vertebral foramina.  It  passes  down  behind  the  plexus  and  axillary 
vessels,  resting  on  the  scalenus  posticus  muscle  ;  it  then  descends 
along  the  side  of  the  chest  upon  the  serratus  magnus  muscle  to  its 
lowest  serration.  It  sends  numerous  filaments  to  this  muscle  in  its 
course. 

The  Suprorscapular  nerve  arises  above  the  clavicle  firom  the  fifth 
cervical  nerve  and  descends  obliquely  outwards  to  the  supra-scapular 
notch ;  it  then  passes  through  the  notch,  crosses  the  supra-spinous 
fossa  beneath  the  supra-spinatus  muscle,  and  passing  in  front  of  the 
concave  margin  of  the  spine  of  the  scapula  enters  the  infra- spinous 
fossa.  It  is  distributed  to  the  supra-spinatus  and  infi:a-spinatus  muscle. 

The  Subscapular  nerves  are  two  in  number ;  of  which  one  arises 
from  the  brachial  plexus  above  the  clavicle,  the  others  from  the  poste- 
rior aspect  of  the  plexus  within  the  axilla.  They  are  distributed  to 
the  subscapularis  muscle. 

The  Inferior  muscular  nerves  are  two  or  three  branches  which  pro- 
ceed from  the  lower  and  back  part  of  the  brachial  plexus,  and  are 
distributed  to  the  latissimus  dorsi  and  teres  major.  The  former  of 
these  is  the  longer,  and  follows  the  course  of  the  subscapular  artery. 

The  terminal  branches  of  the  plexus  are  arranged  in  the  following 
order:  the  external  cutaneous,  and  one  head  of  the  median  to  the 
outer  side  of  the  artery  ;  the  other  head  of  the  median,  internal  cuta- 
neous, lesser  internal  cutaneous,  and  ulnar,  upon  its  inner  side  ;  and 
the  circumflex  and  musculo-spiral  behind. 

The  External  cutaneous  nerve  (musculo-cutaneous,  perforans 
Casserii)  arises  from  the  brachial  plexus  in  common  with  the  external 
head  of  the  median ;  it  pierces  the  coraco-brachialis  muscle  and  passes 
between  the  biceps  and  brachialis  anticus,  to  the  outer  side  of  the 
bend  of  the  elbow,  where  it  perforates  the  fascia,  and  divides  into  an 
external  and  internal  branch.  The  branches  pass  behind  the  median 
cephalic  vein,  the  external^  the  larger  of  the  two,  taking  the  course  of 
the  radial  vein  and  communicating  with  the  branches  of  the  radial 
nerve  on  the  back  of  the  hand ;  the  internal  and  smaller  following  the 
direction  of  the  supinator  longus,  communicating  with  the  internal 
cutaneous,  and  at  the  lower  tlurd  of  the  fore-arm  sending  off  a  twig, 
which  accompanies  the  radial  artery  to  the  wrist,  and  distributes 
filaments  to  the  synovial  membranes  of  the  joint. 

The  external  cutaneous  nerve  supplies  the  coiaco-brachialis,  biceps 
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branch,  the  larger  of  the  two,  di- 
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with  the  anterior  bisncb  of  the 
eilemal  cntaneous  on  the  outer 
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The  Lesser  internal  cutaneous  nerve  or  nerve  of  Wrisberg, 
the  smallest  of  the  branches  of  the  brachial  plexus,  is  very  irregular 
in  point  of  origin.  It  is  a  long  and  slender  nerve,  and  usually  arises 
from  the  common  trunk  of  the  last  cervical  and  first  dorsal  nerve. 
Passing  downwards  into  the  axillary  space  it  communicates  with  the 
external  branch  of  the  first  intercosto-humeral  nerve,  and  descends  on 
the  inner  side  of  the  internal  cutaneous  nerve,  to  the  middle  of  the 
posterior  aspect  of  the  upper  arm,  where  it  pierces  the  £Eiscia  and  is  dis- 
tributed to  the  integument  of  the  elbow,  communicating  with  filaments 
of  the  posterior  branch  of  the  internal  cutaneous  and  with  the  spiral 
cutaneous.  In  its  course  it  gives  off  two  or  three  cutaneous  filaments 
to  the  integument  of  the  inner  and  anterior  aspect  of  the  upper  arm. 

The  Median  nerve  has  received  its  name  irom  taking  a  course 
along  the  middle  of  the  fore-arm  to  the  palm  of  the  hand ;  it  is,  there- 
fore, intermediate  in  position  between  the  radial  and  ulnar  nerves.  It 
commences  by  two  heads,  which  embrace  the  axillary  artery ;  lies  at 
first  to  the  outer  side  of  the  brachial  artery,  which  it  crosses  at  its  mid- 
dle ;  and  descends  on  its  inner  side  to  the  bend  of  the  elbow.  It  then 
passes  between  the  two  heads  of  the  pronator  radii  teres  and  flexor 
sublimis  digitorum  muscles,  and  runs  down  the  fore-arm,  between  the 
flexor  sublimis  and  profundus,  and  beneath  the  annular  ligament,  into 
the  palm  of  the  hand. 

The  Branches  of  the  median  nerve  are, — 

Muscular,  Superficial  palmar. 

Anterior  interosseous.  Digital. 

The  Muscular  branches  are  given  off  by  the  nerve  at  the  bend 
of  the  elbow ;  they  are  distributed  to  all  the  muscles  on  the  anterior 
aspect  of  the  fore-arm,  with  the  exception  of  the  flexor  carpi  ulnaris, 
and  to  the  periosteum.  The  branch  to  the  pronator  radii  teres  sends 
off  reflected  branches  to  the  elbow-joint. 

The  Anterior  interosseous  is  a  large  branch  accompanying  the  an- 
terior interosseous  artery,  and  supplying  the  deep  layer  of  muscles  in 
the  fore-arm.  It  passes  beneath  the  pronator  quadratus  muscle,  and 
pierces  the  interosseous  membrane  near  the  wrist.     On  reaching  the 

passes  between  the  two  heads  of  the  pronator  radii  teres,  and  of  the  flexor  sub- 
umis  digitorum.  12.  Its  muscular  branches.  13.  Its  anterior  interosseous 
branch.  14.  The  point  at  which  the  nervepasses  beneath  the  annular  ligament 
and  divides  into  six  terminal  branches.  Tne  branch  which  crosses  the  annular 
ligament  is  the  superficial  palmar.  15.  The  ulnar  nerve  ^ving  off  several 
muscular  branches  to  the  triceps.  1 6.  The  point  at  which  it  passes  between 
the  two  heads  of  the  flexor  carpi  ulnaris.  17*  Its  dorsal  branch.  18.  The  ter- 
mination of  the  nerve,  dividing  into  a  superficial  and  deep  palmar  branch.  19. 
The  musculo-spiral  nerve.  20.  Muscular  branches.  21.  Spiral  cutaneous 
nerve.  22.  The  posterior  interosseous  nerve  piercing  the  supinator  brevis 
muscle.  23.  The  radial  nerve  The  two  last  nerves  are  the  terminal  branches 
of  the  musculo-s^«l.  24.  The  point  at  which  the  radial  nerve  pierces  the 
deep  fuda.    35.  The  circumflex  nerve. 
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posterior  aspect  of  the  wrist  it  joins  a  large  and  remarkable  ganglion, 
which  gives  off  a  number  of  branches  for  the  supply  of  the  joint. 

The  Superficial  palmar  brancft  arises  from  the  median  nerve  at 
about  the  lower  fourth  of  the  fore-arm :  it  crosses  the  annular  ligament, 
and  is  distributed  to  the  integument  over  the  ball  of  the  thumb  and  in 
the  palm  of  the  hand. 

The  median  nerve  at  its  termination  in  the  palm  of  the  hand  is 
spread  out  and  flattened,  and  divides  into  six  branches,  one  muscular 
and  five  digital.  The  muscular  branch  is  distributed  to  the  muscles  of 
the  ball  of  the  thumb.  The  diffital  branches  send  twigs  to  the  lumbri- 
cales  muscles  and  are  thus  arranged :  two  pass  outwards  to  the  thumb 
to  supply  its  borders ;  one  to  the  radial  side  of  the  index  finger ;  one 
subdivides  for  the  supply  of  the  adjoining  sides  of  the  index  and  mid- 
dle fingers;  and  the  remaining  one,  for  the  supply  of  the  adjoining 
sides  of  the  middle  and  ring  fingers.  The  digitad  nerves  in  their  course 
along  the  fingers  are  situated  to  the  inner  side  of  the  digital  arteries. 
Opposite  the  base  of  the  first  phalanx  each  nerve  gives  off  a  dorsal 
brimch  which  runs  along  the  border  of  the  dorsum  of  the  finger.  Near 
the  extremity  of  the  finger  the  digital  nerve  divides  into  apalmar  and 
a  dorsal  branch ;  the  former  supplying  the  sentient  extremity  of  the 
finger,  and  the  latter  the  structures  around  and  beneath  the  nail.  The 
digital  nerve  maintains  no  communication  with  its  fellow  of  the  oppo- 
site side. 

The  Ulnar  nerve  is  somewhat  smaller  than  the  median,  behind 
which  it  lies,  gradually  diverging  from  it  in  its  course.  It  arises  from 
the  brachial  plexus  in  common  with  the  internal  head  of  the  median 
and  the  internal  cutaneous  nerve,  and  runs  down  the  inner  side  of  the 
arm,  to  the  groove  between  the  internal  condyle  and  olecranon,  rest- 
ing upon  the  internal  head  of  the  triceps,  and  accompanied  by  the  infe- 
rior profimda  artery.  At  the  elbow  it  is  superficial,  and  supported  by 
the  inner  condyle,  against  which  it  is  easily  compressed,  giving  rise  to 
the  thrilling  sensation  along  the  inner  side  of  the  fore-arm  and  little 
finger,  ascribed  to  striking  the  "  funny  bone.^*  It  then  passes  between 
the  two  heads  of  the  fiexor  carpi  ulnaris  and  descends  along  the  inner 
side  of  the  fore-arm,  crosses  the  annular  ligament,  and  divides  into 
two  branches,  superficial  and  deep  palmar.  At  the  commencement  of 
the  middle  third  of  the  fore-arm,  it  becomes  applied  against  the  artery, 
and  lies  to  its  ulnar  side,  as  far  as  the  hand. 

The  Brandies  of  the  ulnar  nerve  are, — 

Muscular  in  the  upper  arm,  Dorsal  branch, 

Articular,  Superficial  palmar, 

Muscular  in  the  fore-arm,  Deep  palmar. 
Anastomotic, 

The  Muscular  branches  in  the  upper  arm  are  a  few  filaments  distri- 
buted to  the  triceps. 
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The  Articular  branch  are  several  filaments  to  the  elhow-joint, 
which  are  given  off  from  the  nerve  as  it  lies  in  the  groove  between  the 
inner  condyle  and  the  olecranon. 

The  Muscular  branches  in  the  fore-arm  are  distributed  to  the  fiezor 
carpi  ulnaris  and  flexor  profundus  digitorum  muscle. 

The  Anastomotic  branch  (n.  cutaneus  palmaris  ulnaris)  is  a  small 
nerve  which  arises  from  the  ulnar  at  about  the  middle  of  the  fore-arm, 
and  divides  into  a  deep  and  a  superficial  branch ;  the  former  accompa- 
nies the  ulnar  artery,  the  latter  pierces  the  deep  fascia  and  is  distri- 
buted to  the  integument,  communicating  with  the  posterior  branch  of 
the  internal  cutaneous  nerve. 

The  Dorsal  branch  passes  backwards  beneath  the  tendon  of  the  flexor 
carpi  ulnaris,  at  the  lower  third  of  the  fore-arm,  and  divides  into 
branches  which  supply  the  integument  and  two  fingers  and  a  half  on 
the  posterior  aspect  of  the  hand,  communicating  with  the  internal  cu- 
taneous and  radial  nerve. 

The  Superficial  palmar  branch  divides  into  three  filaments,  which  are 
distributed,  one  to  the  ulnar  side  of  the  little  finger,  one  to  the  adjoin- 
ing borders  of  the  little  and  ring  fingers,  and  a  communicating  branch 
to  join  the  median  nerve. 

The  Deep  palmar  branch  passes  between  the  abductor  and  flexor 
minimi  digiti,  to  the  deep  palmar  arch,  supplying  the  muscles  of  the 
little  finger,  and  the  interossei  and  other  deep  structures  in  the  palm 
of  the  hand. 

The  MuscuLO-spiRAL  nerve,  the  largest  branch  of  the  brachial 
plexus,  arises  from  the  posterior  part  of  the  plexus  by  a  common  trunk 
with  the  circumflex  nerve.  It  passes  downwards  from  its  origin  in 
front  of  the  tendons  of  the  latissimus  dorsi  and  teres  major  muscle, 
and  winds  around  the  humerus  in  the  spiral  groove,  accompanied  by 
the  superior  profunda  artery,  to  the  space  between  the  brachialis 
anticus  and  supinator  longus,  and  thence  onwards  to  the  bend  of  the 
elbow,  where  it  divides  into  two  branches,  the  posterior  interosseous 
and  radial  nerve. 

The  Branches  of  the  musculo-spiral  nerve  are, — 

Muscular, 

Spiral  cutaneous. 

Radial, 

Posterior  interosseous. 

The  Muscular  brandies  are  distributed  to  the  triceps,  to  the  supina- 
tor longus,  and  to  the  extensor  carpi  radialis  longior. 

The  Spiral  cutaneous  nerve  pierces  the  deep  fascia  immediately 
below  the- insertion  of  the  deltoid  muscle,  and  passes  down  the  outer 
side  of  the  fore-arm  as  &r  as  the  wrist.  It  is  distributed  to  the 
integument. 

The  Radial  nerve  runs  along  the  radial  side  of  the  fore-arm  to  the 
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commencement  of  its  lower  third ;  it  then  passes  beneath  the  tendon 
of  the  supinator  longos,  and  at  about  two  inches  above  the  wrist-joint 
pierces  the  deep  fescia  and  divides  into  an  external  and  an  internal 
branch.  The  external  branch^  the  smaller  of  the  two,  is  distributed  to 
the  outer  border  of  the  hand  and  thumb,  and  communicates  with  the 
posterior  branch  of  the  external  cutaneous  nerve.  The  internal  l/ranch 
crosses  the  direction  of  the  extensor  tendons  of  the  thumb  and  divides 
into  several  filaments  for  the  supply  of  the  ulnar  border  of  the  thumb, 
the  radial  border  of  the  index  finger,  and  the  adjoining  borders  of  the 
index  and  middle  fingers.  It  communicates  on  the  back  of  the  hand 
with  the  dorsal  branch  of  the  ulnar  nerve. 

In  the  upper  third  of  the  fore-arm  the  radial  nerve  lies  beneath  the 
border  of  the  supinator  longus  muscle.  In  the  middle  third  it  is  in 
relation  with  the  radial  artery  lying  to  its  outer  side.  It  then  quits 
the  artery,  and  passes  beneath  the  tendon  of  the  supinator  longus, 
to  reach  the  back  of  the  hand. 

The  Posterior  interosseous  nerve^  somewhat  larger  than  the  radial, 
separates  from  the  latter  at  the  bend  of  the  elbow,  pierces  the  supina- 
tor brevis  muscle,  and  emerges  firom  its  lower  border  on  the  posterior 
aspect  of  the  fore-arm,  where  it  divides  into  branches  which  supply  the 
whole  of  the  muscles  on  the  posterior  aspect  of  the  fore-arm.  One 
branch,  longer  than  the  rest,  descends  to  the  posterior  part  of  the 
wrist,  and  forms  a  large  gangliform  swelling  (the  common  character  of 
nerves  which  supply  joints),  from  which  numerous  branches  are  distri- 
buted to  the  wrist-joint. 

The  Circumflex  nerve  arises  from  the  posterior  part  of  the 
brachial  plexus  by  a  common  trunk  with  the  musculo-spiral  nerve.  It 
passes  downwards  over  the  border  of  the  subscapularis  muscle,  winds 
around  the  neck  of  the  humerus  with  the  posterior  circumflex  artery, 
and  terminates  by  dividing  into  numerous  branches  which  supply  the 
deltoid  muscle. 

The  Branches  of  the  circumflex  nerve  are  muscular  and  cutaneous. 
The  Muscular  branches  are  distributed  to  the  subscapularis,  teres 
minor,  teres  major,  latissimus  dorsi,  and  deltoid.  The  cutaneous 
branches  pierce  the  deltoid  muscle  and  are  distributed  to  the  integu- 
ment of  the  shoulder.  One  of  these  cutaneous  branches  (cutaneus 
brachii  superior),  larger  than  the  rest,  winds  around  the  posterior  bor- 
der of  the  deltoid,  and  divides  into  filaments  which  pass  in  a  radiating 
direction  across  the  shoulder  and  are  distributed  to  the  integument. 


dorsal  nerves. 

The  dorsal  nerves  are  twelve  in  number  on  each  side;  the  first 
appears  between  the  first  and  second  dorsal  vertebrae,  and  the  last 
between  the  twelfth  dorsal  and  first  lumbar.  They  are  smaller  than 
the  lower  cervical  nerves,  and  diminish  gradually  in  size  from  the  first 
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to  the  tenth,  and  then  increase  to  the  twelfth.  Each  nerve,  as  soon 
as  it  has  escaped  from  the  intervertebral  foramen,  divides  into  two 
branches ;  a  dorsal  branch  and  the  true  intercostal  nerve. 

The  Dorsal  branches  pass  directly  backwards  between  the  trans- 
verse processes  of  the  vertebrae,  lying  internally  to  the  anterior  costo- 
transverse ligament,  where  each  nerve  divides  into  an  anterior  or  mus- 
cular and  a  posterior  or  musculo-cutaneous  branch.  The  muscular 
branch  enters  the  substance  of  the  muscles  in  the  direction  of  a  line 
corresponding  with  the  interval  of  separation  between  the  longissimus 
dorsi  and  sacro-lumbalis,  and  is  distributed  to  the  muscles  of  the  back, 
its  terminal  filaments  reaching  to  the  integument.  The  musctdo- 
cutaneous  branch  passes  inwards,  crossing  the  semispinalis  dorsi  to  the 
spinous  processes  of  the  dorsal  vertebrae,  giving  off  muscular  branches 
in  its  course ;  it  then  pierces  the  aponeurosis  of  origin  of  the  trapezius 
and  latissimus  dorsi,  and  divides  into  branches  which  are  inclined  out- 
wards beneath  the  integument  to  which  they  are  distributed. 

The  dorsal  branch  of  the  first  dorsal  nerve  resembles  in  its  mode  of 
distribution  the  dorsal  branches  of  the  last  cervical.  The  dorsal  branches 
of  the  last/our  dorsal  nerves  pass  obliquely  downwards  and  outwards 
into  the  substance  of  the  erector  spinae  in  the  situation  of  the  inter- 
space between  the  sacro-lumbalis  and  longissimus  dorsi.  After  supply- 
ing the  erector  spinas  and  communicating  freely  with  each  other  they 
approach  the  suriace  along  the  outer  border  of  the  sacro-lumbalis,  where 
they  pierce  the  aponeuroses  of  the  transversalis,  internal  oblique,  ser- 
ratus  posticus  inferior,  and  latissimus  dorsi,  and  divide  into  internal 
branches  which  supply  the  integument  in  the  lumbar  region  upon  the 
middle  line,  and  external  brandies  which  are  distributed  to  the  integu- 
ment upon  the  side  of  the  lumbar  and  in  the  gluteal  region. 

Intercostal  nerves. — The  Intercostal  nerves  receive  one  or  two 
filaments  from  the  adjoining  ganglia  of  the  sympathetic,  and  pass  for- 
wards in  the  intercostal  space  with  the  intercostal  vessels,  lying  below 
the  veins  and  artery,  and  supplying  the  intercostal  muscles  in  their 
course.  At  the  termination  of  the  intercostal  spaces  near  the  sternum, 
the  nerves  pierce  the  intercostal  and  pectoral  muscles,  and  incline 
downwards  and  outwards  to  be  distributed  to  the  integument  of  the 
mamma  and  front  of  the  chest.  Those  which  are  situated  between 
the  false  ribs  pass  behind  the  costal  cartilages,  and  between  the  trans- 
versalis and  obliquus  intemus  muscles,  and  supply  the  rectus  and  the 
integument  on  the  front  of  the  abdomen.  The  first  and  last  dorsal 
nerves  are  exceptions  to  this  distribution.  The  anterior  branch  of  the 
first  dorsal  nerve  divides  into  two  branches ;  a  smaller,  which  takes 
its  course  along  the  under  surface  of  the  first  rib  to  the  sternal  ex- 
tremity of  the  first  intercostal  space ;  and  a  larger,  which  crosses  ob- 
liquely the  neck  of  the  first  rib,  to  join  the  brachial  plexus.  The  last 
dorsal  nerve,  next  in  size  to  the  first,  sends  a  branch  of  communica- 
tion to  the  first  lumbar  nerve,  to  assist  in  forming  the  lumbar  plexus. 

The  Branches  of  each  intercostal  nerve  are,  a  muscular  twig  to  the 
intercostal  and  neighbouring  muscles,  and  a  cutanecms  branch  which  is 
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given  off  at  about  the  middle  of  the  arch  of  the  rib.  The  first  inter- 
costal nerve  has  no  cutaneous  branch.  The  cutaneous  branches  of  the 
second  and  third  intercostal  nerves  are  named,  from  their  origin  and 
distribution,  interoosto-humeral. 

The  First  intbrcosto-humbral  nerve  is  of  large  size ;  it  pierces 
the  external  intercostal  muscle  of  the  second  intercostal  space,  and  di- 
vides into  an  internal  and  an  external  branch.  The  internal  brawh  is 
distributed  to  the  integument  of  the  inner  side  of  the  arm.  The  eat- 
temal  branch  conununicates  virith  the  nerve  of  Wrisberg,  and  divides 
into  filaments  which  supply  the  integument  upon  the  inner  and  poste- 
rior aspect  of  the  arm  as  far  as  the  elbow.  This  nerve  sometimes  takes 
the  place  of  the  nerve  of  Wrisberg. 

The  Second  intbrcosto-humbral  nerve  is  much  smaller  than 
the  preceding ;  it  emerges  firom  the  external  intercostal  muscle  of  the 
third  intercostal  space  between  the  serrations  of  the  serratus  magnus 
muscle,  and  divides  into  filaments  which  are  distributed  to  the  int^fu- 
ment  of  the  shoulder.  One  of  these  filaments  may  be  traced  inwards 
to  the  integument  of  the  mamma.  The  two  intercosto- humeral  nerves 
not  unfirequently  communicate  previously  to  their  distribution. 

The  cutaneous  branches  of  the  fourth  and  fijih  intercostal  nerve 
send  anterior  twigs  to  the  integument  of  the  mammary  gland  and  pos- 
terior filaments  to  the  scapular  region  of  the  back.  The  cutaneous 
branches  of  the  remaining  intercostal  nerves  reach  the  surface  between 
the  serrations  of  the  serratus  magnus  muscle  above  and  the  external 
oblique  below,  and  each  nerve  divides  into  an  anterior  and  a  posterior 
branch ;  the  former  being  distributed  to  the  integument  of  the  antero- 
lateral, and  the  latter  to  that  of  the  lateral  part  of  the  trunk. 

The  cutaneous  branch  of  the  last  dorsal  nerve  is  remarkable  for  its 
size  (n.  clunium  superior  anticus)  ;  it  pierces  the  internal  and  external 
oblique  muscles,  crosses  the  anterior  part  of  the  crest  of  the  ilium,  and 
is  distributed  to  the  integument  of  the  gluteal  region  as  low  down  as 
the  trochanter  major. 

LUMBAR   NERVES. 

There  are  five  pairs  of  lumbar  nerves,  of  which  the  first  makes  its 
appearance  between  the  first  and  second  lumbar  vertebrae,  and  the 
last  between  the  fifth  lumbar  and  the  base  of  the  sacrum.  The  anterior 
branches  increase  in  size  fi*om  above  downwards.  They  communicate  at 
their  origin  with  the  lumbar  ganglia  of  the  sympathetic,  and  pass  oblique- 
ly outwards  behind  the  psoas  magnus  or  between  its  fesciculi,  sending 
twigs  to  that  muscle  and  to  the  quadratus  lumborum.  In  this  situa- 
tion each  nerve  divides  into  two  branches,  a  superior  branch  which  as- 
cends to  form  a  loop  of  communication  with  the  nerve  above,  and  an 
inferior  branch  which  descends  to  join  in  like  manner  the  nerve  below, 
the  communications  and  anastomoses  which  are  thus  established  con- 
stituting the  lumbar  plexus. 

The  posterior  branches  diminish  in  size  firom  above  downwards ;  they 
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pass  backwards  between  the  transverse  processes  of  the  corresponding 
yertebrse,  and  each  nerve  divides  into  an  internal  and  an  external 
branch.  The  internal  branch,  the  smaller  of  the  two,  passes  inwards 
to  be  distributed  to  the  multifidus  spinse  and  interspinales,  and  be- 
coming cutaneous  supplies  the  integument  of  the  lumbar  region  on  the 
middle  line.  The  extemcd  branches  communicate  with  each  other  by 
several  loops,  and,  after  supplying  the  deeper  muscles,  pierce  the  sacro- 
lumbalis  to  reach  the  integument  to  which  they  are  distributed.  The 
external  branches  of  the  three  lower  lumbar  nerves  (nervi  clunium  su- 
periores  postici)  descend  over  the  posterior  part  of  the  crest  of  the 
ilium,  and  are  distributed  to  the  integument  of  the  gluteal  region. 


LUMBAR   PLEXUS. 

The  Lumbar  pleants  is  formed  by  the  communications  and  anasto- 
moses which  take  place  between  the  anterior  branches  of  the  five  lum- 
bar nerves,  and  between  the  latter  and  the  last  dorsal.  It  is  narrow 
above  and  increases  in  breadth  inferiorly,  and  is  situated  between  the 
transverse  processes  of  the  lumbar  vertebrae  and  the  quadratus  lumbo- 
rum  behind,  and  the  psoas  magnus  muscle  in  front. 

The  Branches  of  the  lumbar  plexus  are  the — 

Musculo-cutaneous , 

External-cutaneous, 

Genito-crural, 

Crural, 

Obturator, 

Lumbo-sacral. 

The  Musculo-cutaneous  nerves,  two  in  number,  superior  and 
inferior,  proceed  from  the  first  lumbar  nerve.  The  superior  mtuculo- 
cutaneous  nerve  (ilio- scrotal,  ilio-hypogastricus),  passes  outwards  be- 
tween the  posterior  fibres  of  the  psoas  magnus,  and  crossing  obliquely 
the  quadratus  lumborum  to  the  middle  of  the  crest  of  the  ilium,  pierces 
the  transversalis  muscle,  and  gives  off  a  cutaneous  branch.  It  then 
winds  along  the  crest  of  the  ilium  between  the  transversalis  and  inter- 
nal oblique,  and  divides  into  two  branches,  abdominal  and  scrotal 
The  abdominal  branch  is  continued  forwards  parallel  with  the  last  in- 
tercostal nerve  to  near  the  rectus  muscle,  to  which  it  sends  branches 
and  perforates  the  aponeuroses  of  the  internal  and  external  oblique  to 
be  distributed  to  the  integument  of  the  mons  pubis  and  groin.  The 
scrotal  branchy  opposite  the  anterior  superior  spinous  process  of  the  ilium, 
communicates  with  the  inferior  musculo-cutaneous  nerve,  and  passes 
forward  to  the  external  abdominal  ring.  It  then  pierces  the  cremaster 
muscle  and  accompanies  the  spermatic  cord  in  the  male,  and  the  round 
ligament  in  the  female,  to  be  distributed  to  the  integument  of  the 
scrotum  or  external  labium.     The  inferior  musculo-eutaneous  nerve 
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ligament.  It  then  pierces  the  &8cia  lata  at  about  two  inches  below 
the  anterior  superior  spine  of  the  ilium,  and  divides  into  two  branches, 
anterior  and  posterior.  The  posterior  branch  crosses  the  tensor  vaginae 
femoris  muscle  to  the  outer  and  posterior  side  of  the  thigh,  and  supplies 
the  integument  in  that  region.  The  anterior  nerve  divides  into  two 
branches  which  are  distributed  to  the  integument  upon  the  outer  bor- 
der of  the  thigh,  and  to  the  articulation  of  the  knee. 

The  Genito-crural  proceeds  also  from  the  second  lumbar  nerve. 
It  traverses  the  psoas  magnus  from  behind  forwards,  and  runs  down 
on  the  anterior  sur&ce  of  that  muscle  and  beneath  its  &scia  to  near 
Poupart^s  ligament,  where  it  divides  into  a  genital  and  a  crural  branch. 
The  genital  branch  (n.  spermaticus  sen  pudendus  extemus)  crosses  the 
external  iliac  artery  to  the  internal  abdominal  ring  and  descends 
along  the  spermatic  canal,  lying  behind  the  cord  to  the  scrotum,  where 
it  divides  into  branches  which  supply  the  spermatic  cord  and  cremaster 
in  the  male,  and  the  round  ligament  and  external  labium  in  the  female. 
At  the  internal  abdominal  ring  this  nerve  sends  off  a  branch  which 
after  supplying  the  lower  border  of  the  internal  oblique  and  transver- 
salis,  is  distributed  to  the  integument  of  the  groin.  The  crural  branch 
(lumbo-inguinalis),  the  most  external  of  the  two,  descends  along  the 
outer  border  of  the  external  iliac  artery  and,  crossing  tbe  origin  of  the 
circumflex  ilii  artery,  enters  the  sheath  of  the  femoral  vessels  in  front 
of  the  femoral  artery.  It  pierces  the  sheath  below  Poupart's  ligament, 
and  is  distributed  to  the  integument  of  the  anterior  aspect  of  the  thigh 
as  hi  as  its  middle.  This  nerve  is  often  very  small,  and  sometimes 
communicates  with  one  of  the  cutaneous  branches  of  the  crural  nerve. 

The  Crural,  or  Femoral  nerve,  is  the  largest  of  the  divisions 
of  the  lumbar  plexus ;  it  is  formed  by  the  union  of  branches  from  the 
second,  third,  and  fourth  lumbar  nerves,  and,  emerging  from  beneath 
the  psoas  muscle,  passes  downwards  in  the  groove  between  it  and 
the  iliacus,  and  beneath  Poupart^s  ligament  into  the  thigh,  where 
it  spreads  out  and  divides  into  numerous  branches.  At  Poupart's 
ligament  it  is  separated  from  the  femoral  artery  by  the  breadth  of  the 
psoas  muscle,  which  at  this  point  is  scarcely  more  than  half  an  inch 
in  diameter,  and  by  the  iliac  &scia,  beneath  which  it  lies. 

Branches. — While  situated  within  the  pelvis  the  crural  nerve  gives 
off  several  muscular  branches  to  the  iliacus,  and  one  to  the  psoas.  On 
emerging  from  beneath  Poupart's  ligament  the  nerve  becomes  flattened 
and  divides  into  numerous  branches,  which  may  be  arranged  into, — 

Cutaneous, 

Muscular, 

Branch  to  the  femoral  sheath, 

Short  saphenous  nerve, 

Long  saphenous  nerve. 

The  CtUaneous  nerves  (middle  cutaneous)  two  in  number,  proceed 
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from  the  anterior  part  of  the  crural,  and  after  perforating  the  ear 
tonus  muscle  to  which  they  give  filaments,  pierce  the  fescia  lata  and 
are  distributed  to  the  integument  of  the  middle  and  lower  part  of  the 
thigh  and  of  the  knee.  The  most  external  of  these  nerves  perforates 
the  upper  part  of  the  sartorius,  communicates  with  the  crural  branch 
of  the  genito-crural,  divides  into  two  branches  at  about  the  middle  of 
the  thigh,  and  gives  off  numerous  filaments  to  the  anterior  and  outer 
aspect  of  the  limb  as  far  as  the  patella.  The  itUemal  nerve  perforates 
the  muscle  at  about  its  middle,  pierces  the  f^cia  lata  at  the  lower 
third  of  the  thigh,  descends  to  the  inner  condyle,  and  curves  forward 
to  the  front  of  the  knee,  supplying  the  integument  by  many  filaments. 
Besides  these  another  cutaneous  branch  derived  from  the  muscular 
branch  to  the  vastus  extemus  is  found  on  the  outer  side  of  the  lower 
third  of  the  thigh. 

The  Muscular  branches  are  several  large  twigs  which  are  distributed 
to  the  muscles  of  the  anterior  aspect  of  the  thigh.  One  of  these  is 
sent  to  the  rectus  ;  one  to  the  vastus  extemus,  which  gives  off  a 
cutaneous  twig  to  the  outer  aspect  of  the  thigh  ;  one  to  the  cruraeus, 
and  one  large  and  long  branch  to  the  vastus  intemus.  From  the  two 
latter,  filaments  are  distributed  to  the  periosteum  and  knee-joint. 
The  sartorius  receives  its  supply  of  nerves  from  the  cutaneous  nerves 
by  which  it  is  perforated. 

The  Branch  to  the  femoral  sheath  is  a  small  nerve  which  passes  in- 
wards to  the  sheath  of  the  femoral  vessels  at  the  upper  part  of  the 
thigh,  and  divides  into  several  filaments  which  surround  the  femoral 
and  profunda  vessels.  Two  of  these  filaments,  one  from  the  front, 
and  the  other  from  the  posterior  part  of  the  sheath,  unite  to  form  a 
small  nerve  which  escapes  from  the  saphenous  opening  and  passes 
downwards  with  the  saphenous  vein.  Other  filaments  are  distributed 
to  the  adductor  muscles,  and  communicate  with  the  long  saphenous 
nerve. 

The  Short  saphenous  nerve  (n.  cutaneus  intemus)  inclines  inwards 
to  the  sheath  of  the  femoral  vessels,  and  divides  into  a  superficial  and 
a  deep  branch.  The  superficial  branch  passes  downwards  along  the 
inner  border  of  the  sartorius  muscle  to  the  lower  third  of  the  thigh ;  it 
then  pierces  the  &8cia  lata,  joins  the  internal  saphenous  vein,  and 
accompanies  that  vessel  to  the  knee-joint,  where  it  terminates  by 
communicating  with  the  long  saphenous  nerve.  The  deep  branch  de- 
scends on  the  outer  side  of  the  sheath  of  the'  femoral  vessels,  and 
crosses  the  sheath  at  its  lower  part  to  a  point  opposite  the  termi- 
nation of  the  femoral  artery,  where  it  divides  into  several  filaments 
which  constitute  a  plexus  by  their  communication  with  other  nerves. 
One  of  these  filaments  communicates  with  the  descending  branch  of 
the  obturator  nerve,  another  with  the  long  saphenous  nerve,  and  two 
or  three  are  distributed  to  the  integument  upon  the  internal  and 
posterior  aspect  of  the  thigh. 

The  Loncf  saphenous  nerve  (n.  cutaneus  intemus  longus)  inclines 
inwards  to  the  sheath  of  the  femoral  vessels,  and  entering  the  sheath 
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accompanies  the  femoral  artery  to  the  aponeurotic  canal  formed  by  the 
adductor  longus  and  vastus  intemus  muscles.  It  then  quits  the 
artery,  and,  passing  between  the  tendons  of  the  sartorius  and  gracilis, 
descends  along  the  inner  side  of  the  leg  with  the  internal  saphenous 
vein,  crosses  in  front  of  the  inner  ankle,  and  is  distributed  to  the 
integument  on  the  inner  side  of  the  foot  as  &r  as  the  great  toe. 

The  internal  saphenous  nerve  receives  from  the  obturator  nerve  two 
branches  of  communication,  one  near  its  upper  part,  which  passes 
through  the  angle  of  division  of  the  femoral  artery,  and  the  other  at 
the  internal  condyle.  The  branches  which  it  gives  off  in  its  course 
are,  a  femoral  cutaneous  branchy  at  about  the  middle  of  the  thigh, 
distributed  to  the  integument  of  the  inner  and  posterior  aspect  of  the 
limb,  and  communicating  with  other  cutaneous  filaments  from  the 
saphenous  below  the  knee  ;  a  tibial  cutaneous  branch  proceeding  from 
the  nerve  a  little  above  the  internal  condyle,  passing  between  the 
sartorius  and  gracilis  and  descending  the  inner  aspect  of  the  leg  to  the 
ankle  ;  an  articular  branch  of  small  size,  proceeding  from  the  nerve, 
while  in  the  aponeurotic  canal  of  the  femoral  artery  and  passing 
directly  to  the  knee-joint  to  supply  the  synovial  membrane  ;  an  ante- 
rior cutaneous  branch  proceeding  from  the  saphenous  at  the  inner  con- 
dyle, perforating  the  sartorius,  and  dividing  into  a  number  of  filaments 
which  supply  the  integument  over  the  patella  and  around  the  joint, 
and  the  integmnent  of  the  front  and  outer  aspect  of  the  leg  as  far  as 
the  ankle ;  lastly,  cutaneous  filaments  below  the  knee  to  supply  the 
inner  side  and  front  of  the  leg  and  foot,  and  articular  branches  to  the 
ankle-joint. 

The  Obturator  nerve  is  formed  by  a  branch  from  the  third, 
and  another  from  the  fourth  lumbar  nerve.  It  passes  downwards  among 
the  fibres  of  the  psoas  muscle,  through  the  angle  of  bifurcation  of  the 
common  iliac  vessels,  and  along  the  inner  border  of  the  brim  of  the 
pelvis,  to  the  obturator  foramen,  where  it  joins  the  obturator  artery. 
Having  escaped  from  the  pelvis  it  gives  off  two  small  twigs  to  the 
obturator  extemus  muscle  and  divides  into  four  branches,  three  ante- 
rior^ which  pass  in  front  of  the  adductor  brevis,  supplying  that  muscle, 
the  pectineus,  the  adductor  longus^  and  the  gracilis  ;  and  a  posterior 
branch  which  passes  downwards  behind  the  adductor  brevis,  and 
ramifies  in  the  adductor  magnus. 

From  the  branch  which  supplies  the  adductor  brevis,  a  oommuni- 
oating  JUameni  passes  outwards  through  the  angle  of  bifurcation  of  the 
femoral  vessels  to  unite  with  the  long  saphenous  nerve.  From  the 
branch  to  the  adductor  longus  a  long  cutaneous  nerve  proceeds,  which 
issues  from  beneath  the  inferior  border  of  that  muscle,  sends  filaments 
of  communication  to  the  plexus  of  the  short  saphenous  nerve,  and 
descends  to  the  inner  side  of  the  knee,  where  it  pierces  the  fiiscia  and 
communicates  with  the  long  saphenous  nerve.  It  is  distributed  to  the 
integument  upon  the  inner  side  of  the  leg.  From  the  posterior  branch 
an  artictUar  branch  is  given  off  which  pierces  the  adductor  magnus 
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muscle,  accompanies  the  popliteal  artery,  and  is  distributed  to  the 
synovial  membrane  of  the  knee-joint  on  its  posterior  aspect. 

The  LuMBo-SACRAL  NERVE.  —  The  anterior  division  of  the  fifth 
lumbar  nerve,  conjoined  with  a  branch  fiom  the  fourth,  constitutes  the 
lumbo-sacral  nerve  which  descends  over  the  base  of  the  sacrum  into 
the  pelvis,  and  assists  in  forming  the  sacral  plexus. 


SACRAL   NERVES. 

There  are  six  pairs  of  sacral  nerves  ;  the  first  escape  from  the  ver- 
tebral canal  through  the  first  sacral  foramina,  and  the  two  last  between 
the  sacrum  and  coccyx.  The  posterior  sacral  nerves  are  very  small 
and  diminish  in  size  from  above  downwards ;  they  communicate  with 
each  other  immediately  after  their  escape  from  the  posterior  sacral 
foramina,  and  divide  into  external  and  internal  branches.  The 
external  branches  pierce  the  gluteus  maximus,  to  which  they  give  fila- 
ments, and  are  distributed  to  the  integument  of  the  posterior  part  of 
the  gluteal  region  (n.  cutanei  climium  posteriores).  The  internal 
supply  the  integument  over  the  sacrum  and  coccyx. 

The  anterior  sacral  nerves  diminish  in  size  firom  above  downwards ; 
the  Jirst  is  large  and  unites  with  the  lumbo-sacral  nerve  ;  the  s&xmd, 
of  equal  size,  unites  with  the  preceding  ;  the  thirds  which  is  scarcely 
one-fourth  so  large  as  the  third,  also  joins  with  the  preceding  nerves  in 
the  formation  of  the  sacral  plexus.  The  fourth  anterior  sacral  nerve  is 
about  one-third  the  size  of  the  preceding  sacral  nerve,  it  divides  into 
several  branches,  one  of  which  is  sent  to  the  sacral  plexus,  a  second  to 
join  the  fifth  sacral  nerve,  a  third  to  the  viscera  of  the  pelvis  commu- 
nicating with  the  hypogastric  plexus,  and  a  fourth  to  the  coccygeus 
muscle,  and  to  the  integument  around  the  anus.  The  Ji/ih  anterior 
sacral  nerve  presents  about  half  the  size  of  the  fourth  ;  it  divides  into 
two  branches,  one  of  which  commimicates  with  the  fourth,  the  other 
with  the  sixth.  The  sixth  sacral  nerve  (coccygeal)  is  exceedingly 
small ;  it  gives  ofif  an  ascending  filament  which  is  continuous  with  the 
connnimicating  branch  of  the  fifth  ;  and  a  descending  filament  which 
passes  downwards  by  the  side  of  the  coccyx  and  traverses  the  fibres 
of  the  great  sacro-ischiatic  ligament  to  be  distributed  to  the  gluteus 
maximus  and  to  the  integument.  All  the  anterior  sacral  nenes  re- 
ceive branches  from  the  sacral  ganglia  of  the  sympathetic  at  their 
emergence  from  the  sacral  foramina. 


SACRAL   PLEXUS. 

The  Sacral  pleams  is  formed  by  the  lumbo-sacral,  and  by  the  ante- 
rior branches  of  the  four  upper  sacral  nerves.  The  plexus  is  trian- 
gular in  form,  the  base  corresponding  with  the  whole  length  of  the 
sacrum,  and  the  apex  with  the  lower  part  of  the  great  ischiatic  fora- 
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men.  It  is  in  relation  behind  with  the  pyriformis  muscle,  and  in  front 
with  the  pelvic  fascia,  which  latter  separates  it  from  the  branches  of 
the  internal  iliac  artery,  and  from  the  viscera  of  the  pelvis. 

The  Branches  of  the  sacral  plexus  are  divisible  into  the  internal  and 
the  external;  they  may  be  thus  arranged  ; — 

Internal.  External. 

Visceral,  Muscular, 

Muscular.  Gluteal, 

Internal  pudic, 
Lesser  ischiatic. 
Greater  ischiatic 

The  Visceral  nerves  are  three  or  four  large  branches  which  are  de* 
rived  from  the  fourth  and  fifth  sacral  nerves :  they  ascend  upon  the 
side  of  the  rectum  and  bladder ;  in  the  female  upon  the  side  of  the 
rectum,  the  vagina  and  the  bladder  ;  and  interlace  with  the  branches 
of  the  hypogastric  plexus,  sending  in  their  course  numerous  filaments 
to  those  viscera. 

The  Muscular  branches  given  off  within  the  pelvis  are  one  or  two 
twigs  to  the  levator  ani ;  an  obturator  branch ;  which  curves  around 
the  spine  of  the  ischium  to  reach  the  internal  surface  of  the  obturator 
intemus  muscle;  a  coccygeal  branch;  and  an  haemorrhoidal  nerve 
which  passes  through  the  two  ischiatic  openings  and  descends  to  the 
termination  of  the  rectum  to  supply  the  sphincter  and  the  integu- 
ment. 

The  Muscular  branches  supplied  by  the  sacral  plexus  externally  to 
the  pelvis  are,  a  branch  to  the  pyramidalis ;  a  branch  to  the  gemellus 
superior ;  and  a  branch  of  moderate  size  which  descends  between  the 
gemelli  muscles  and  the  ischium,  and  is  distributed  to  the  gemellus 
inferior,  the  quadratus  femoris,  and  the  capsule  of  the  hip-jomt. 

The  Gluteal  nerve  (superior  gluteal)  is  a  branch  of  the  lumbo- 
sacral-; it  passes  out  of  the  pelvis  with  the  gluteal  artery,  through  the 
great  sacro-ischiatic  foramen,  and  divides  into  a  superior  and  an  infe- 
rior branch.  The  superior  branch  follows  the  direction  of  the  superior 
curved  line  of  the  ilium,  accompanying  the  deep  superior  branch  of 
the  gluteal  artery,  and  sending  filaments  to  the  gluteus  medius  and 
minimus.  The  inferior  passes  obliquely  downwards  and  forwards 
between  the  gluteus  medius  and  minimus,  distributing  numerous  fila- 
ments to  both,  and  terminates  in  the  tensor  vaginae  femoris  muscle. 

The  Internal  pudic  nerve  arises  from  the  lower  part  of  the 
sacral  plexus,  passes  out  of  the  pelvis  through  the  great  sacro-ischiatic 
foramen  below  the  pyriformis  muscle,  and  takes  the  course  of  the 
internal  pudic  artery.  While  situated  beneath  the  obturator  fascia 
it  lies  below  that  vessel  and  divides  into  a  superior  and  an  inferior 
branch. 
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The  Superior  nerve  (dorsalis  penis)  ascends  upon  the  posterior 
8nr£EU»  of  the  ramus  of  the  ischium,  pierces  the  deep  perineal  &Bcia 
and  accompanies  the  arteria  dorsalis  penis  to  the  glans,  to  which  it  is 
distributed.  At  the  root  of  the  penis  this  nerve  gives  off  a  cutaneous 
branch  which  runs  along  the  side  of  the  organ,  gives  filaments  to  the 
corpus  cavernosum,  and  with  its  fellow  of  the  opposite  side  supplies 
the  integument  of  the  upper  two-thirds  of  the  penis  and  prepuce. 

The  Inferior  or  perineal  nerve  pursues  the  course  of  the  internal 
pudic  artery  in  the  perineum  and  sends  oif  three  principal  branches, 
an  external  perineal  branchy  which  ascends  upon  the  outer  side  of  the 
cms  penis,  and  supplies  the  scrotum  ;  a  superficial  perineal  branchy 
which  accompanies  the  artery  of  that  name  and  distributes  filaments 
to  the  scrotum,  to  the  integument  of  the  under  part  of  the  penis  and 
to  the  prepuce  ;  and,  thirdly,  the  bulbo-urethral  branch,  which  sends 
twigs  to  the  sphincter  ani,  transversus  perinei,  and  accelerator  urinae, 
and  terminates  by  ramifying  in  the  corpus  spongiosum. 

In  the  female  the  internal  pudic  nerve  is  distributed  to  the  parts 
analogous  to  those  of  the  male.  The  superior  branch  supplies  the 
clitoris  ;  and  the  inferior  the  vulva  and  parts  in  the  perineum. 

The  Lesser  ischiatic  nerve  passes  out  of  the  pelvis  through  the 
great  sacro-ischiatic  foramen  below  the  pyriformis  muscle,  and  ^vides 
into  muscular  and  cutaneous  branches.  The  muscular  branches,  infe- 
rior gluteal^  are  distributed  to  the  gluteus  maximus  ;  some  ascending 
in  the  substance  of  that  muscle  to  its  upper  border,  and  others  de- 
scending. The  cutaneous  branches  are,  several  ascending  filaments  to 
the  integument  over  the  gluteus  maximus  (n.  cutanei  clunium  inferio- 
res),  perineal  cutaneous,  and  middle  posterior  cutaneous. 

The  Perineal  cutaneous  nerve  (pudendalis  longus  inferior),  curves 
around  the  tuberosity  of  the  ischium  and  ascends  in  a  direction 
parallel  to  the  ramus  of  the  ischium  and  os  pubis  to  the  scrotum, 
where  it  communicates  with  the  superficial  perineal  nerve,  and  divides 
into  an  internal  and  an  external  branch.  The  internal  branch  passes 
down  upon  the  inner  side  of  the  testis  to  the  scrotum  ;  the  external 
branch  to  its  outer  side,  and  both  terminate  in  the  integument  of 
the  under  border  of  the  penis. 

The  Middle  posterior  cutaneous  nerve  crosses  the  tuberosity  of  the 
ischium  and  pierces  the  deep  fascia  at  the  lower  border  of  the  gluteus 
maximus.  It  then  passes  downwards  along  the  middle  of  the  poste- 
rior aspect  of  the  thigh  and  of  the  poplite^  region,  and  is  distributed 
to  the  integument  as  far  as  the  middle  of  the  calf  of  the  leg.  In  its 
course  the  nerve  gives  off  several  cutaneous  branches  to  the  integument 
of  the  inner  and  outer  side  of  the  thigh,  and  in  the  popliteal  region  a 
communicating  branch  which  pierces  the  fiiscia  of  the  leg  and  unites 
with  the  external  saphenous  nerve. 

The  Great  ischiatic  nerve  is  the  largest  nervous  cord  in  the 
body ;  it  is  formed  by  the  sacral  plexus,  or  rather  is  a  prolongation  of 
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the  plexus,  and  at  its  exit  from  the  great  sacro-ischiatic  foramen  be- 
neath the  pyriformis  muscle  measures  three  quarters  of  an  inch  in 
breadth.  It  descends  through  the  middle  of  the  space  between  the 
trochanter  major  and  tuberosity  of  the  ischium,  and  along  the  posterior 
part  of  the  thigh  to  about  its  lower  third,  where  it  divides  into  two 
large  terminal  branches,  popliteal  and  peroneal.  This  division  some- 
times takes  place  at  the  plexus,  and  the  two  nerves  descend  together 
side  by  side  ;  occasionally  they  are  separated  at  their  commencement 
by  a  part  or  the  whole  of  the  pyriformis  muscle.  The  nerve  in  its 
course  down  the  thigh  rests  upon  the  gemellus  superior,  tendon  of  the 
obturator  intemus,  gemellus  inferior,  quadratus  femoris,  and  adductor 
magnus  muscle,  and  is  covered  in  by  the  gluteus  maximus,  biceps, 
semitendinosus,  and  semimembranosus. 

The  Branches  of  the  great  ischiatic  nerve,  previously  to  its  division, 
are  muscular  and  articul^.  The  muscular  branches  are  given  o£f  from 
the  upper  part  of  the  nerve  and  supply  both  heads  of  the  biceps,  the 
semi-tendinosus,  semi-membranosus,  and  adductor  magnus.  The  ar- 
tictdar  branch  descends  to  the  upper  part  of  the  external  condyle  of 
the  femur,  and  divides  into  filaments  which  are  distributed  to  the 
fibrous  capsule  and  to  the  synovial  membrane  of  the  knee-joint. 

The  Popliteal  nerve  passes  through  the  middle  of  the  popliteal 
space,  from  the  division  of  the  great  ischiatic  nerve  to  the  lower  border 
of  the  popliteus  muscle,  accompanies  the  artery  beneath  the  arch  of 
the  soleus,  and  becomes  the  posterior  tibial  nerve.  It  is  superficial  in 
the  whole  of  its  course,  and  lies  externally  to  the  vein  and  artery. 

The  Branches  of  the  popliteal  nerve  are  muscular  or  sural,  and  ar- 
ticular, and  a  cutaneous  branch  the  communicans  poplitei. 

The  Muscular  branches^  of  considerable  size,  and  four  or  five  in 
number,  are  distributed  to  the  two  heads  of  the  gastrocnemius,  to  the 
soleus,  plantaris,  and  popliteus. 

The  Articular  nerve  pierces  the  ligamentum  posticum  Winslowii, 
and  supplies  the  interior  of  the  knee-joint.  It  usually  sends  a  twig 
to  the  popliteus  muscle. 

The  Communicans  poplitei  (communicans  tibialis)  is  a  large  nerve 
which  arises  from  the  popliteal  at  about  the  middle  of  its  course,  and 
descends  between  the  two  heads  of  the  gastrocnemius,  and  along  the 
groove  formed  by  the  two  bellies  of  that  muscle ;  at  a  variable  distance 
below  the  articulation  of  the  knee  it  receives  a  large  branch,  the  com» 
municans  peronei,  from  the  peroneal  nerve,  and  the  two  together  con- 
stitute the  external  saphenous  nerve. 

The  External  saphenous  nerve  pierces  the  deep  fascia  below  the 
fleshy  part  of  the  gastrocitemius  muscle,  and  continues  its  course 
down  the  leg,  lying  along  the  outer  border  of  the  tendo  Achillis  and 
by  the  side  of  the  external  saphenous  vein  which  it  accompanies  to 
the  foot.  At  the  lower  part  of  the  leg  it  winds  around  the  outer 
malleolus,  and  is  distributed  to  the  outer  side  of  the  foot  and  little 
toe,  communicating  with  the   external  peroneal  cutaneous  nerve. 
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and  sending  numerous  filaments  to  the  integument  of  the  heel  and 
sole  of  the  foot 

The  POSTERIOR  TIBIAL  NERVE  is  Continued  along  the  posterior 
aspect  of  the  leg  from  the  lower  border  of  the  popliteus  muscle  to  the 
posterior  part  of  the  inner  ankle,  where  it  divides  into  the  internal 
and  external  plantar  nerve.  In  the  upper  part  of  its  course  it  lies 
to  the  outer  side  of  the  posterior  tibial  artery;  it  then  becomes 
placed  superficially  to  that  vessel,  and  at  the  ankle  is  again  situated 
to  its  outer  side ;  in  the  lower  third  of  the  leg  it  lies  parallel  with  the 
inner  border  of  the  tendo  Achillis. 

The  Branches  of  the  posterior  tibial  nerve  are  three  or  four  rnvscidar 
twigs  to  the  deep  muscles  of  the  posterior  aspect  of  the  leg,  the 
branch  to  the  flexor  longus  pollicis  accompanies  the  fibular  artery ; 
one  or  two  filaments  which  entwine  around  the  Eirtery  and  then  ter- 
minate in  the  integument;*  and  two  or  three  plantar  cutaneous 
branches  which  pass  downwards  upon  the  inner  side  of  the  os  calcis 
and  are  distributed  to  the  integument  of  the  heel. 

The  Internal  plantar  nerve,  larger  than  the  external,  crosses 
the  posterior  tibial  vessels  to  enter  the  sole  of  the  foot,  where  it  lies 
in  the  interspace  between  the  abductor  pollicis  and  flexor  brevis  digi- 
torum ;  it  then  enters  the  sheath  of  the  latter  muscle,  and  divides  op- 
posite the  bases  of  the  metatarsal  bones  into  three  digital  branches ; 
one  to  supply  the  adjoining  sides  of  the  great  and  second  toe ;  the  se- 
cond the  adjoining  sides  of  the  second  and  third  toe ;  and  the  third 
the  corresponding  sides  of  the  third  and  fourth  toes.  This  distribution 
is  precisely  similar  to  that  of  the  digital  branches  of  the  median 
nerve. 

In  its  course  the  internal  plantar  nerve  gives  off  cidaneous  branches 
to  the  integument  of  the  inner  side  and  sole  of  the  foot ;  muscular 
branches  to  the  muscles  forming  the  inner  and  middle  group  of  the 
sole ;  a  digital  branch  to  the  inner  border  of  the  great  toe ;  and  arH- 
oular  branches  to  the  articulations  of  the  tarsal  and  metatarsal  bones. 

The  External  plantar  nerve,  the  smaller  of  the  two,  follows 
the  course  of  the  external  plantar  artery  to  the  outer  border  of  the 
musculus  accessorius,  beneath  which  it  sends  several  large  muscular 
branches  to  supply  the  adductor  pollicis  and  the  articulations  of  the 
tarsal  and  metatarsal  bones.  It  then  gives  branches  to  the  integu- 
ment of  the  outer  border  and  sole  of  the  foot,  and  sends  forward  two 
digital  branches  to  supply  the  little  toe  and  one  half  the  next. 


*  It  is  extremely  interesting  in  a  physiological  point  of  view,  to  observe  the 
mode  of  distribution  of  these  filaments.  I  have  traced  them  in  relation  with 
several,  and  I  have  no  doubt  that  they  exist  in  connection  with  all  the  superfi- 
cial arteries.  They  seem  to  be  the  direct  monitors  to  the  artery  of  the  presence 
or  approach  of  danger. 
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The  Peroneal  nerve  is  one  half  smaller  than  the  popliteal ;  it 
passes  downwards  by  the  side  of  the  tendon  of  the  biceps,  crossing  the 
inner  head  of  the  gastrocnemius  and  the  origin  of  the  soleus,  to  the 
neck  of  the  fibula,  where  it  pierces  the  origin  of  the  peroneus  longus 
muscle,  and  divides  into  two  branches,  the  anterior  tibial  and  mus- 
culo-cutaneous. 

The  Branches  of  the  peroneal  nerve  previously  to  its  division  are, 
the  communicans  peronei,  cutaneous,  articular  and  muscular.  The 
oommunicam  peronei^  much  smaller  than  the  communicans  poplitei, 
crosses  the  external  head  of  the  gastrocnemius  to  the  middle  of  the  leg. 
It  there  sends  a  large  branch  to  join  the  communicans  poplitei  and  con- 
stitute the  external  saphenous  nerve,  and  descends  very  much  reduced 
in  size  with  the  external  saphenous  vein  to  the  side  of  the  external 
ankle,  to  which  and  to  the  integument  of  the  heel  it  distributes  fila- 
ments. The  aUaneous  branch  passes  down  the  outer  side  of  the  leg, 
supplying  the  integument.  The  articular  is  a  small  branch  distributed 
to  the  knee-joint.  The  muscular  branches  are  twigs  to  the  short  head 
of  the  biceps,  peroneus  longus  and  tibialis  anticus. 

The  Anterior  tibial  nerve  commences  at  the  bifurcation  of  the 
peroneal,  upon  the  head  of  the  fibula,  and  passes  beneath  the  upper 
part  of  the  extensor  longus  digitorum,  to  reach  the  outer  side  of  the 
anterior  tibial  artery,  just  as  that  vessel  has  emerged  through  the 
opening  in  the  interosseous  membrane.  It  descends  the  anterior 
aspect  of  the  leg  with  the  artery ;  lying  at  first  to  its  outer  side,  and 
then  in  front  of  it,  and  near  the  ankle  becomes  again  placed  to  its 
outer  side.  Reaching  the  ankle  it  passes  beneath  the  annular  liga- 
ment; accompanies  the  dorsalis  pedis  artery,  supplies  the  adjoining 
sides  of  the  great  and  second  toes,  and  communicates  with  the  internal 
peroneal  cutaneous  nerve. 

The  Branches  given  off  by  the  anterior  tibial  nerve  are,  muscular  to 
the  muscles  in  its  course,  and  on  the  foot  a  tarsal  branch  which  passes 
beneath  the  extensor  brevis  digitorum,  and  distributes  filaments  to 
the  interossei  muscles  and  to  the  articulations  of  the  tarsus  and 
metatarsus. 

The-MuscuLO-cuTANEOUS  nerve  passes  downwards  in  the  direction 
of  the  fibula,  in  the  substance  of  the  peroneus  longus ;  it  then  passes 
forwards  to  get  between  the  peroneus  longus  and  brevis,  and  at  the 
lower  third  of  the  leg  pierces  the  deep  &scia,  and  divides  into  two 
peroneal  cutaneous  branches.  In  its  course  it  gives  off  several  branches 
to  the  peronei  muscles. 

The  Peroneal  cutaneous  nerves  pass  in  front  of  the  ankle-joint,  and 
are  distributed  to  the  integument  of  the  foot  and  toes ;  the  external 
supplying  three  toes  and  a  half,  and  the  internal  one  and  a  half. 
They  communicate  with  the  saphenous  and  anterior  tibial  nerves.  The 
external  saphenous  nerve  frequently  supplies  the  fifth  toe  and  the  ad- 
joining side  of  the  fourth. 
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SYMPATHETIC  NERVES. 

* 

Thb  SympatheHc  system  consists  of  a  series  of  ganglia,  extending 
along  each  side  of  the  yertebral  column  from  the  head  to  the  coccyx, 
communicating  with  all  the  other  nerves  of  the  body,  and  distributing 
branches  to  all  the  internal  organs  and  viscera. 

It  conmiunicates  with  the  other  nerves  immediately  at  their  exit 
from  the  cranium  and  vertebral  canal.  The  fourth  and  sixth  nerves, 
however,  form  an  exception  to  this  rule ;  for  with  these  it  unites  in  the 
cavernous  sinus ;  and  with  the  olfactory,  optic,  and  auditory,  at  their 
ultimate  expansions. 

The  branches  of  distribution  accompany  the  arteries  which  supply 
the  different  organs,  and  form  communications  around  them,  which 
are  called  plexuses,  and  take  the  name  of  the  artery  with  which  they 
are  associated:  thus  we  have  the  mesenteric  plexus,  hepatic  plexus, 
splenic  plexus,  &c.  All  the  internal  organs  of  the  head,  neck,  and 
trunk  are  supplied  vrith  branches  from  the  sympathetic,  and  some  of 
them  exclusively ;  hence  it  is  considered  a  nerve  of  organic  life. 

It  is  called  the  ganglionic  nerve  from  the  circumstance  of  being 
formed  by  a  number  of  ganglia ;  and  from  the  constant  disposition 
which  it  evinces  in  its  distribution,  to  conmiimicate  and  form  small 
knots  or  ganglia. 

There  are  five  sympathetic  ganglia  in  the  head  ;  viz.,  the  ganglion  of 
Ribes ;  the  cUiary  or  lenticular ;  the  spheno-palatine,  or  Meckel's ;  the 
otic,  or  Arnold's ;  and  the  submaxillary:  three  in  the  neck  ;  superior, 
middle,  and  inferior:  twelve  in  the  dorsal  region  ;  four  in  the  lumbar 
region ;  and  four  or  five  in  the  sacral  region. 

Each  ganglion  may  be  considered  as  a  distinct  centre  giving  off 
branches  in  four  different  directions,  viz.,  superior  or  ascending  to 
communicate  with  the  ganglion  above ;  inferior  or  descending,  to  com- 
municate vrith  the  ganglion  below ;  external  to  communicate  with  the 
spinal  nerves;  and  internal,  to  communicate  with  the  sympathetic 
filaments  of  the  opposite  side,  and  to  be  distributed  to  the  viscera. 

CRANIAL    GANGLIA. 

Ganglion  of  Ribes, 
Ciliary,  or  lenticular  ganglion, 
Spheno-palatine,  or  Meckel's  ganglion. 
Otic,  or  Arnold's  ganglion. 
Submaxillary  ganglion. 

The  Ganglion  of  Ribes  is  a  small  ganglion  situated  upon  the 
anterior  communicating  artery,  and  formed  by  the  union  of  the  sympa- 
thetic filaments,  which  accompany  the  ramifications  of  the  two  anterior 
cerebral  arteries.  These  filaments  are  derived  from  the  carotid  plexus, 
at  each  side ;  and  through  their  intervention,  the  ganglion  of  lUbes  is 
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brought  into  connection  with  the  carotid  plexus,  and  with  the  other 
ganglia  of  the  sympathetic.  This  ganglion,  though  of  very  small  size, 
is  interesting,  as  being  the  superior  point  of  union  between  the  sympa- 
thetic chains  of  opposite  sides  of  the  body. 

The  Ciliary  ganglion  {lenticular)  is  a  small  quadrangular  and 

Fig,  161.* 


*  The  cranial  ganglia  of  the  sjrmpathetic  nerve.  ] .  The  ganglion  of  Ribes. 
2.  The  filament  by  which  it  communicates  with  the  carotid  plexus  (3).  4.  The 
ciliary  or  lenticular  ganglion,  giving  off  ciliary  branches  for  the  supply  of  the 
globe  of  the  eye.  5.  Part  of  the  inferior  division  of  the  third  nerve,  receiving  a 
short  thick  branch  (the  short  root)  from  the  ganglion.  6 .  Part  of  the  nasal 
nerve,  receiving  a  longer  branch  (the  long  root)  from  the  ganglion.  7*  A  slen- 
der filament  (the  sympathetic  root)  sent  directly  backwards  from  the  ganglion 
to  the  carotid  plexus.  8.  Part  of  the  sixth  nerve  in  the  cavernous  sinus,  receiv- 
ing two  branches  from  the  carotid  plexus.  9-  Meckel's  ganglion  (spheno- pala- 
tine). 10.  Its  ascending  branches,  communicating  with  the  superior  maxillary 
nerve.  11.  Its  descendmg  or  palatine  branches.  12.  Its  internal  branches, 
spheno-palatine  or  nasal.  13.  The  naso-palatine  branch,  one  of  the  nasal 
branches.  *  The  naso-palatine  ganglion.  14.  The  posterior  branch  of  the 
ganglion,  the  Vidian  nerve.  15.  Its  carotid  branch  (n.  petrosus  profimdus) 
communicating  with  the  carotid  plexus.  ]  6.  Its  petrosal  branch  (n.  petrosus 
■uperfidalis  nunor),  joining  the  intumescentia  ^gliformis  of  the  facial  nerve. 
17.  The  facial  nerve.  18.  The  chorda  tympani  nerve,  which  descends  to  join 
the  gustatory  nerve.  19>  The  gustatory  nerve.  20.  The  submaxillary  gan- 
glion, receiving  the  chorda  tympani,  and  other  filaments  from  the  gustatory. 
SI.  The  superior  cervical  ganglion  of  the  sympathetic. 

2  I 
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flattened  ganglion  situated  within  the  orbit,  between  the  optic  nerve 
and  the  external  rectus  muscle ;  it  is  in  close  contact  with  the  optic 
nerye,  and  is  surrounded  by  adipose  tissue,  which  renders  its  dissection 
somewhat  difficult. 

Its  branches  of  distribution  are  the  ciliary^  which  arise  from  its  an- 
terior angles  by  two  groups :  the  upper  group,  consisting  of  about  four 
filaments ;  and  the  lower,  of  five  or  six.  They  accompany  the  ciliary 
arteries  in  a  waving  course,  and  divide  into  a  number  of  filaments 
which  pierce  the  sclerotic  around  the  optic  nerve,  and  supply  the  tu- 
nics of  the  eye-ball.  A  small  filament  is  said  by  Tiedemann,  to  ac- 
company the  arteria  centralis  retinae  into  the  centre  of  the  globe  of  the 
eye. 

Its  branches  of  communication  are  three,  one,  the  long  root,  which 
proceeds  from  the  posterior  superior  angle  to  the  nasal  branch  of  the 
ophthalmic  nerve ;  a  short  thick  branch,  the  short  root,  firom  the  poste- 
rior inferior  angle  to  the  inferior  division  of  the  third  nerve ;  and  a 
slender  filament,  the  sympathetic  root,  which  passes  backwards  to  the 
cavernous  sinus,  and  commimicates  with  the  carotid  plexus.  Occa- 
sionally the  ciliary  ganglion  receives  also  a  filament  of  communication 
(middle  root)  from  the  spheno-palatine  ganglion;  and  it  sometimes 
sends  a  twig  to  the  abducens  nerve. 

The  Spheno-palatine  ganglion  (Mockers)  the  largest  of  the 
cranial  ganglia  of  the  sympathetic,  is  very  variable  in  its  dimensions. 
It  is  situated  in  the  spheno-maxillary  fossa. 

Its  branches  are  divisible  into  four  groups ;  ascending,  descending, 
internal,  and  posterior. 

The  branches  of  distribtttion  are  the  internal  and  the  descending. 
The  internal  branches  are  the  nasal  and  the  naso-palatine.  The  nosed  or 
spheno-palatine  nerves,  four  or  five  in  number,  enter  the  nasal  fossa 
through  the  spheno-palatine  foramen,  and  are  distributed  to  the  mucous 
membrane  of  the  superior  meatus,  and  superior  and  middle  spongy 
bones.  Besides  these,  several  branches  issue  through  small  openings 
in  the  palate  and  sphenoid  bone  and  supply  the  mucous  membrane  of 
the  upper  part  of  the  pharynx  and  the  Eustachian  tube. 

The  naso-palatine  nerve  (Scarpa)  enters  the  nasal  fossa  with  the  nasal 
nerves,  and  crosses  the  roof  of  the  nares  to  reach  the  septum,  to  which 
it  gives  several  filaments.  It  then  curves  downwards  and  forwards  to 
the  naso-palatine  canal,  and  enters  the  anterior  palatine  canal,  where  it 
joins  with  its  fellow  of  the  opposite  side  and  receives  filaments  from 
the  anterior  dental  and  palatine  nerves.  By  this  junction  an  enlarge- 
ment is  formed,  the  naso-palatine  ganglion  (Cloquet^s),  which  distri- 
butes filaments  to  the  mucous  membrane  of  the  palate,  immediately 
behind  the  incisor  teeth. 

The  descending  branches  are  the  three  palatine  nerves,  anterior, 
middle,  and  posterior. 

The  anterior  palatine  nerve,  the  largest  of  the  three,  descends  from 
the  ganglion  through  the  posterior  palatine  canal,  and  emeiges  at  the 
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posterior  palatine  foramen.  It  then  passes  forwards  in  the  substance 
of  the  hard  palate  to  which  it  is  distributed,  and  communicates  with 
the  naso-palatine  ganglion  and  with  its  branches.  While  in  the  pos- 
terior palatine  canal  this  ner^e  gives  off  several  branches  which  enter 
the  nose  through  openings  in  the  palate  bone,  and  are  distributed  to 
the  middle  and  inferior  meatus,  the  inferior  spongy  bone,  and  the 
antrum. 

The  middle  palatine  nerve  descends  through  the  same  canal  to  the 
posterior  palatine  foramen,  and  distributes  branches  to  the  tonsil,  soft 
palate,  and  uvula. 

The  posterior  palatine  nerve,  the  smallest  of  the  three,  quits  the 
other  nerves  to  enter  a  distinct  canal,  from  which  it  emerges  by  a  Be> 
parate  opening  behind  the  posterior  palatine  foramen.  It  is  distributed 
to  the  hard  palate  and  gums  near  the  point  of  its  emergence,  and  to 
the  tonsil  and  soft  palate. 

The  branches  of  communication  are  the  ascending  and  the  posterior. 
The  ascending  branches  are,  one  or  two  to  join  the  superior  maidllary 
nerve ;  one  to  the  abducens  nerve ;  one  to  the  ciliary  ganglion  con- 
stituting its  middle  root ;  and  occasionally  two  filaments  to  the  optic 
nerve  within  the  orbit.  The  posterior  branch  is  the  Vidian  or  ptery- 
goid nerve. 

The  Vidian*  nerve  passes  directly  backwards  from  the  spheno- 
palatine ganglion,  through  the  pterygoid  or  Vidian  canal,  to  the  fora- 
men lacerum  basis  cranii,  where  it  divides  into  two  branches,  the 
carotid  and  petrosal.  The  carotid  brafich  (n.  petrosus  profundus) 
crosses  the  foramen  lacerum,  surrounded  by  the  ligamentous  substance 
which  closes  that  opening  and  enters  the  carotid  canal  by  several 
filaments  to  join  the  carotid  plexus.  The  petrosal  branch  (n.  petrosus 
superficialis  major)  enters  the  cranium  through  the  foramen  lacerum 
basis  cranii,  piercing  the  ligamentous  substance  of  the  latter,  and 
passes  backwards  beneath  the  Casserian  ganglion  and  dura  mater, 
embedded  in  a  groove  upon  the  anterior  sur&ce  of  the  petrous  bone, 
to  the  hiatus  Fallopii.  In  the  hiatus  Fallopii  the  petrosal  branch  of 
the  Vidian  receives  a  twig  from  Jacobson^s  nerve  and  terminates  in 
the  intumescentia  gangliformis  of  the  facial  nerve* 

While  in  the  pterygoid  canal  the  Vidian  nerve  sends  off  a  minute 
branch  which  passes  through  an  opening  in  the  sphenoid  bone  and 
joins  the  otic  ganglion. 

The  Otic  ganglion  (Arnold's)  f  is  a  small  oval-shaped  and  flat* 
tened  ganglion,  resting  against  the  inner  sur&ce  of  the  inferior 
maxillajry  nerve,  immediately  below  the  foramen  ovale  ;  it  is  in  rela- 
tion externally  with  the  trunk  of  the  inferior  maxillary  nerve,  just  at 

*  Guide  Guidi,  latinised  into  Vidus  Vidius,  was  professor  of  anatomy  and 
medicine  in  the  College  of  France  in  1542.  His  work  is  posthumous,  and  was 
published  in  161I. 

t  Frederick  Arnold,  "  Dissertatio  Inauguralis  de  Parte  Cephalica  Nervi 
Sympathetici."    Heidelberg,  1826;  and  '*  Ueber  den  Ohrknoten,"  1828. 
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the  point  of  union  of  the  motor  root ;  intemallp  it  rests  against  the 
cartikge  of  the  Eustachian  tube  and  tensor  palati  muscle  ;  and  poste- 
riorly  it  is  in  contact  with  the  arteria  meningea  media.  It  is  closely 
adherent  to  the  internal  pterygoid  nerve,  and  appears  like  a  swelling 
upon  that  branch. 

The  branches  of  the  otic  ganglion  are  seven  in  number ;  two  of 
distribution,  and  five  of  communication. 

The  branches  of  distribution  are,  a  small  filament  to  the  tensor 
tympani  muscle,  and  one  to  the  tensor  palati  muscle  ;  the  latter  is 
usually  derived  from  the  internal  pterygoid  nerve,  at  the  point  where 
that  nerve  is  enclosed  by  the  ganglion. 

The  branches  of  communuxUion  are,  two  or  three  filaments  to  the 
outer  portion  of  the  inferior  maxillary  nerve  ;  one  or  two  filaments  to 
the  auricular  nerve ;  a  filament  to  the  chorda  tympani  ;  filaments  to 
the  arteria  meningea  media  to  communicate  with  the  nervi  molles  ;  a 
filament  which  enters  the  cranium  through  the  foramen  spinosum 
with  the  arteria  meningea  media  and  accompanies  the  nervus  petrosus 
superficialis  minor  to  the  hiatus  Fallopii,  where  it  joins  the  intmne* 
scentia  gangliformis  of  the  facial  nerve  ;  a  filament  which  enters  the 
cranium  through  a  small  canal  behind  the  foramen  rotimdum  to  join 
the  Casserian  ganglion  ;  a  filament  which  enters  a  small  canal  near  the 
foramen  ovale  to  communicate  with  the  Vidian  nerve  ;  and  the 
nervas  petrosus  superficialis  minor.  The  latter  nerve  ascends  from  the 
ganglion  to  a  small  canal  situated  between  the  foramen  ovale  and 
foramen  spinosum,  and  passes  backwards  on  the  petrous  bone  to  the 
hiatus  Fallopii,  where  it  divides  into  two  filaments.  One  of  these 
filaments  enters  the  hiatus  and  joins  the  intumcBcentia  gangliformis 
of  the  facial  ;  the  other  passes  to  a  minute  foramen  nearer  the  base  of 
the  petrous  bone  and  enters  the  tympanum,  where  it  commimicates 
with  a  branch  of  Jacobson^s  nerve. 

The  Submaxillary  ganglion  is  a  small  round  or  triangular 
ganglion,  situated  upon  the  submaxillary  gland,  in  close  relation  with 
the  gustatory  nerve  and  near  the  posterior  border  of  the  mylo-hyoi- 
deus  muscle. 

Its  branches  of  distribution,  six  or  eight  in  number,  divide  into  many 
filaments,  which  supply  the  substance  of  the  submaxillary  gland  and 
Wharton's  duct. 

Its  branches  of  communication  are,  two  or  three  from  and  to  the 
gustatory  nerve  ;  one  from  the  chorda  tympani ;  and  one  or  two  fila- 
ments which  pass  to  the  fecial  artery  and  communicate  with  the 
nervi  molles  from  the  cervical  portion  of  the  sympathetic. 

Carotid  plexus. — The  ascending  branch  of  the  superior  cervical 
ganglion  enters  the  carotid  canal  with  the  internal  carotid  artery,  and 
divides  into  two  branches,  which  form  several  loops  of  communication 
with  each  other  around  the  artery.  These  branches,  together  with 
those  derived  from  the  petrosal  branch  of  the  Vidian,  constitute  the 
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carotid  pleants.  They  also  form  frequently  a  small  gangliform  swelling 
upon  the  under  part  of  the  artery,  which  is  called  the  carotid  ganglion. 
The  latter,  however,  is  not  constant.  The  continuation  of  the  carotid 
plexus  onwards  with  the  artery  by  the  side  of  the  sella  turcica, 
is  called  the  cavernous  plexus. 

The  carotid  plexus  is  the  centre  of  communication  between  all  the 
cranial  ganglia  ;  and  being  derived  from  the  superior  cervical  ganglion, 
between  the  cranial  ganglia  and  those  of  the  trunk,  it  ^so  com- 
mimicates  with  the  greater  part  of  the  cerebral  nerves,  and  distributes 
filaments  with  each  of  the  branches  of  the  internal  carotid,  which 
accompany  those  branches  in  all  their  ramifications. 

Thus,  the  Ganglion  ofRihes  is  formed  by  the  union  of  the  filaments 
which  accompany  the  anterior  cerebral  arteries,  and  which  meet  on 
the  anterior  commimicating  artery.  The  cXiiary  ganglion  communi- 
cates with  the  plexus  by  means  of  the  long  branch  which  is  sent  back 
to  join  it  in  the  cavernous  sinus.  The  spheno-palatine^  and  with  it 
the  naso-pakUine  ganglion^  joins  the  plexus  by  means  of  the  carotid 
branch  of  the  Vidian.  The  submaxillart/  ganglion  is  brought  into 
connection  with  it  by  means  of  the  otic  ganglion,  and  the  otic  ganglion 
by  means  of  the  tympanic  nerve  and  the  Vidian. 

It  communicates  with  the  third  nerve  in  the  cavernous  sinus,  and 
through  the  ciliary  ganglion  ;  frequently  with  the  fourth  in  the 
formation  of  the  nerve  of  the  tentorium  ;  with  the  Casserian  ganglion ; 
with  the  ophthalmic  division  of  the  fifth  in  the  cavernous  sinus,  and  by 
means  of  the  ciliary  ganglion  ;  with  the  superior  maxillary,  through 
the  spheno-palatine  ganglion  ;  and  with  the  inferior  maxillary,  through 
the  otic  ganglion.  It  sends  two  branches  directly  to  the  sixth  nerve, 
which  unite  •  with  it  as  it  crosses  the  cavernous  sinus  ;  it  communi- 
cates with  the  &cial  and  auditory  nerves,  through  the  medium  of  the 
petrosal  branch  of  the  Vidian  ;  and  with  the  glosso-pharyngeal  by 
means  of  two  filaments  to  the  tympanic  nerve. 
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The  Superior  cervical  ganglion  is  long  and  frisiform,  of  a  greyish 
colour,  smooth,  and  of  considerable  thickness,  extending  from  within 
an  inch  of  the  carotid  foramen  in  the  petrous  bone  to  opposite  the 
lower  border  of  the  third  cervical  vertebra.  It  is  in  relation  in  front 
with  the  sheath  of  the  internal  carotid  artery  and  internal  jugular 
vein  ;  and  behind  with  the  rectus  anticus  major  muscle. 

Its  branches,  like  those  of  all  the  sympathetic  ganglia  in  the  trunk, 
are  divisible  into  superior,  inferior,  external,  and  internal;  to  which 
may  be  added,  as  proper  to  this  ganglion,  anterior. 

The  superior  (carotid  nerve)  is  a  single  branch  which  ascends  by 

*  Panizza,  in  his  "  Experimental  Researches  on  the  Nerves,"  denies  this 
communication,  and  states  very  vaguely  that  "  they  are  merely  lost  and  en- 
twined around  it." — Edinburgh  Medictd  and  Surgical  Journal,  January  1836. 
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the  fide  of  the  intemal  carotid,  and  diTides  into  two  bamdiet ;  one 
lying  to  the  outer  side,  the  other  to  the  inner  side  of  that  Te«d. 
The  two  branches  oiter  the  carotid  canal,  and  bj  their  wwiiiunia- 
tions  with  each  other  and  with  the  petrosal  biaiidi  of  the  Yidiu, 
consdtote  the  carotid  plarus. 

The  inferior  or  descending  l»anch,  sometinies  two,  is  the  axd  o£ 
commmiiration  with  the  middle  cervical  gangli<ni. 

The  external  brandtea  are  numerous,  and  may  be  divided  into  two 
sets :  those  which  commanicate  with  the  g^osso-phary  ugeal,  pneu- 
mogastric,  and  hypoglossal  nerves  ;  and  those  which  communicate  wiA 
the  three  first  cervical  nerves. 

The  intenal  brands  are  three  in  nunber :  piarymffeal,  to  assist  in 
forming  the  pharyngeal  plexus  ;  laryngeal^  to  join  the  saperifff  laryn- 
geal nerve  and  its  branches  ;  and  the  nqterior  cardiac  aeroe,  or  noms 
superficialis  cordis. 

The  anterior  branch  accompany  the  carotid  artery  with  ita  brandieSi 
aromid  which  they  form  intricate  plexuses,  and  here  and  there  small 
ganglia ;  they  are  caUed,  from  the  softness  of  their  texture,  meni 
molles^  and  from  their  reddish  hue,  nerri  gnbntfi. 

The  Middle  cervical  gan^ion  (thyroid  ganglion)  is  of  small  aise, 
and  sometimes  altogether  wanting.  It  is  situated  opposite  the  fifth 
cervical  vertebra,  and  rests  upon  the  inferior  thyroid  artery.  This 
relation  is  so  constant,  as  to  have  induced  Haller  to  name  it  the 
"  thyroid  ganglion." 

Its  superior  branch,  or  branches,  ascend  to  communicate  with  the 
superior  cervical  ganglion. 

Its  inferior  branches  descend  to  join  the  inferior  cervical  ganglion  ; 
one  of  these  frequently  passes  in  frx>nt  of  the  subclavian  artery,  the 
other  behind  it. 

Its  external  branches  communicate  with  the  third,  fourth,  and  fifth 
cervical  nerves. 

Its  intemal  branches  are,  filaments  which  accompany  the  inferior 
thyroid  artery,  the  inferior  thyroid  plexus  ;  and  the  middle  oardiae 
nerve,  nervus  cardiacus  magnus. 

The  Inferior  cervical  ganglion  (vertebral  ganglion)  is  much  laiger 
than  the  preceding,  and  is  constant  in  its  existence.  It  is  of  a  semi- 
lunar form,  and  is  situated  upon  the  base  of  the  transverse  process  of 
the  seventh  cervical  vertebra,  immediately  behind  the  vertebral  artery: 
hence  its  title  to  the  designation  ^  verietnral  ganglion,'*^ 

Its  superior  branches  communicate  with  the  middle  cervical  gan- 
glion. 

The  inferior  branches  pass  some  before  and  some  behind  the  sub- 
clavian artery,  to  join  the  first  thoracic  gan^on. 

The  external  branches  consist  of  two  sets  ;  one  which  communicates 
with  the  sixth,  seventh,  and  eighth  cervical  and  first  dorsal  nerve  ; 
and  one  which  accompanies  the  vertebral  artery  along  the  vertebral 
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canal,  forming  the  vertebral  jjiexw.  This  plexus  sends  filaments  to  all 
the  branches  given  ofif  by  the  artery,  and  communicates  in  the  cranium 
with  the  filaments  of  the  carotid  plexus  accompanying  the  branches  of 
the  internal  carotid  artery. 

The  internal  branch  is  the  inferior  cardiac  nerve,  nervus  cardiacus 
minor. 

Cardiac  nerves.* — The  superior  cardiac  nerve  {nervtts  super- 
ficialis  cordis)  arises  from  the  lower  part  of  the  superior  cervical 
ganglion ;  it  then  descends  the  neck  behind  the  common  carotid  artery 
and  parallel  with  the  trachea,  crosses  the  inferior  thyroid  artery,  and 
running  by  the  side  of  the  recurrent  laryngeal  nerve  for  a  short  dis- 
tance, passes  behind  the  arteria  innominata  to  the  concavity  of  the 
arch  of  the  aorta,  where  it  joins  the  cardiac  ganglion. 

In  its  course  it  receives  branches  firom  the  pneumogastric  nerve,  and 
sends  filaments  to  the  thyroid  gland  and  trachea. 

The  Middle  cardiac  nerve  (nervus  cardiacus  9nagnus)  proceeds 
from  the  middle  cardiac  ganglion,  or,  in  its  absence,  from  the  cord  of 
communication  between  the  superior  and  inferior.  It  is  the  largest 
of  the  three  nerves,  and  lies  nearly  parallel  with  the  recurrent  la^n- 
geal.  At  the  root  of  the  neck  it  divides  into  several  branches,  which 
pass  some  before  and  some  behind  the  subclavian  artery;  it  com- 
municates with  the  superior  and  inferior  cardiac,  and  with  the  pneu- 
mogastric and  recurrent  nerves,  and  descends  to  the  bifurcation  of  the 
trachea,  to  the  great  cardiac  plexus. 

The  Inferior  cardiac  nerve  (nervus  cardiacus  minor)  arises  finom 
the  inferior  cervical  ganglion,  communicates  freely  with  the  recurrent 
laryngeal  and  middle  cardiac  nerves,  and  descends  to  the  front  of  the 
biiurcation  trachea,  to  join  the  greai  cardiac  pleoius. 

The  Cardiac  ganglion  is  a  ganglionic  enlargement  of  variable  size, 
situated  beneath  the  arch  of  the  aorta,  to  the  right  side  of  the  liga- 
ment of  the  ductus  arteriosus.  It  receives  the  superior  cardiac  nerves 
of  opposite  sides  of  the  neck  and  a  branch  firom  the  pneumogastric, 
and  gives  o£f  numerous  branches  to  the  cardiac  plexuses. 

The  Great  cardiac  plexus  is  situated  upon  the  bifurcation  of  the 
trachea,  above  the  right  pulmonary  artery,  and  behind  the  arch  of  the 
aorta.  It  is  formed  by  the  convergence  of  the  middle  and  inferior 
cardiac  nerves,  and  by  branches  firom  the  pneumogastric  and  descen- 
dens  noni  nerve,  and  first  thoracic  ganglion. 

The  Anterior  cardiac  plexus  is  situated  in  firant  of  the  ascending 
aorta,  near  its  origin.  It  is  formed  by  the  communications  of  filaments 
that  proceed  from  three  different  sources,  namely,  from  the  superior 
cardiac  nerves,  crossmg  the  arch  of  the  aorta ;  firom  the  cardiac  ganglion 
beneath  the  arch ;  and  fix)m  the  great  cardiac  plexus,  passing  between 
the  ascending  aorta  and  the  right  auricle.  The  anterior  cardiac  plexus 

*  There  is  no  constancy  with  regard  to  the  oriffin  and  course  of  these  nerves ; 
therefore  the  student  must  not  be  disi^pointed  in  finding  the  description  in 
discord  with  his  dissection. 
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supplies  the  anterior  aspect  of  the  heart,  distributing  numerous  fila- 
TpsDiB  with  the  left  coronary  artery,  which  form  the  cuUerior  ooramtnf 
pUteus. 

The  Posterior  cardiac  pleocus  is  formed  by  numerous  branches  from 
the  great  cardiac  plexus,  and  is  situated  upon  the  posterior  part  of  the 
ascending  aorta,  near  its  origin.  It  divides  into  two  sets  of  branches: 
one  set  accompan3ring  the  right  coronary  artery  in  the  auriciiIo-Tentri- 
cular  sulcus ;  the  other  set  joining  the  artery  on  the  posterior  aspect 
of  the  heart.  They  both  together  constitute  the  posterior  coronary 
flextu. 

The  great  cardiac  plexus  likewise  gives  branches  to  the  aurides  of 
the  heart,  and  others  to  assist  in  forming  the  anterior  and  posterior 
pulmonary  plexuses. 

THORACIC  6AN0LIA. 

The  Thoracic  ganglia  are  twelve  in  number  on  ^ch  side.  They 
are  flattened  and  triangular,  or  irregular  in  form,  and  present  the 
peculiar  grey  colour  and  pearly  lustre  of  the  other  sympathetic 
ganglia ;  they  rest  upon  the  heads  of  the  ribs,  and  are  covered  in  by 
the  pleura  costalis.  The  two  first  ganglia  and  the  last  are  usually  the 
largest 

Their  brafiches  are  superior,  inferior,  external,  and  internal. 

The  superior  and  inferior  are  prolongations  of  the  substance  of  the 
ganglia  rather  than  branches;  the ^nner  to  communicate  with  the 
ganglion  above,  the  latter  with  that  below. 

The  extemcd  branches^  two  or  three  in  number,  communicate  with 
both  roots  of  each  of  the  spinal  nerves. 

The  internal  branches  of  the  five  upper  ganglia  are  pulmonary  to  join 
the  pulmonary  plexuses ;  oesophageal  to  the  oesophageal  plexus  and  aortic 
to  the  thoracic  aorta  and  its  branches ;  the  first  thoracic  ganglion  more- 
over sends  branches  to  the  cardiac  plexuses.  The  branches  of  the 
lower  ganglia  are  aortic,  and  several  large  cords  which  unite  to  form 
the  two  q)lanchnic  nerves. 

The  Great  splanchnic  nerve  arises  from  the  sixth  dorsal  ganglion, 
and  receives  branches  from  the  seventh,  eighth,  ninth,  and  tenth, 
which  augment  it  to  a  nerve  of  considerable  size.  It  descends  in 
front  of  the  vertebral  column,  within  the  posterior  mediastinum,  pierces 
the  diaphragm  immediately  to  the  outer  side  of  each  cms,  and  termi- 
nates in  the  semilunar  ganglion. 

The  Lesser  splanchnic  nerve  (renal)  is  formed  by  filaments  from  the 
tenth,  eleventh,  and  sometimes  from  the  twelfth  dorsal  ganglion.  It 
pierces  the  diaphragm,  and  descends  to  join  the  renal  plexus. 

The  Semilunar  ganglion  is  a  large,  irregular,  gangUform  body, 
pielced  by  numerous  openings,  and  appearing  like  the  aggregation  of 
a  number  of  smaller  ganglia,  having  spaces  between  them.  It  is 
situated  by  the  side  of  the  cceliac  axis,  and  communicates  with  the 
ganglion  of  the  opposite  side,  both  above  and  below  that  tnmk,  so  as 
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to  form  a  gangliform  circle,  from  which  branches  pass  off  in  all  direc- 
tions, like  rays  from  a  centre.  Hence  the  entire  circle  has  been  named 
the  »olar  plexus. 

The  Solar  jjksms  receives  the  great  splanchnic  nerves ;  part  of  the 
lesser  splanchnic  nerves ;  the  termination  of  the  right  pneumogastric 
nerve ;  some  branches  from  the  right  phrenic  nerve ;  and  sometimes 
one  or  two  filaments  from  the  left.  It  sends  numerous  filaments 
which  accompany,  under  the  name  of  plexuses^  all  the  branches  given 
off  by  the  abdominal  aorta.  Thus,  we  have  derived  from  the  solar 
plexus  the— > 

Phrenic  plexuses, 

Gastric  plexus. 

Hepatic  plexus. 

Splenic  plexus, 

Suprarrenal  plexuses,  « 

Renal  plexuses, 

Superior  mesenteric  plexus, 

Spermatic  plexuses. 

Inferior  mesenteric  plexus. 

The  Renal  plexus  is  formed  chiefly  by  the  lesser  splanchnic  nerve, 
but  receives  many  filaments  from  the  solar  plexus. 

The  SpermaHc  plexits  is  formed  principally  by  the  renal  plexus. 

The  Inferwr  mesenleric  plexus  receives  filaments  from  the  aortic 
plexus. 

LUMBAR   GANGLIA. 

The  Lumbar  gangUa  are  four  in  number  on  each  side,  of  the  peculiar 
pearly  grey  colour,  fusiform,  and  situated  upon  the  anterior  part  of  the 
bodies  of  the  lumbar  vertebrae. 

The  superior  and  inferior  branches  of  the  lumbar  ganglia  are  branches 
of  communication  with  the  ganglion  above  and  below,  as  in  the  dorsal 
region. 

The  external  Iranchesy  two  or  three  in  number,  communicate  with 
the  lumbar  nerves. 

The  internal  branches  consist  of  two  sets ;  of  which  the  upper  pass 
inwards  in  front  of  the  abdominal  aorta,  and  form  around  that  trunk  a 
plexiform  interlacement,  which  constitutes  the  lumbar  aortic  plexus ; 
the  lower  branches  cross  the  conunon  iliac  arteries,  and  unite  over  the 
promontory  of  the  sacrum,  to  form  the  hypogastric  plexus. 

The  Lumbar  aortic  plexus  is  formed  by  branches  from  the  lumbar 
ganglia,  and  receives  fOiaments  from  the  solar  and  superior  mesenteric 
plexuses.  It  sends  filaments  to  the  inferior  mesenteric  plexus,  and  ter- 
minates in  the  hypogastric  plexus. 

The  Hypogastric  plexus  is  formed  by  the  termination  of  the  aortic 
plexus,  and  by  the  union  of  branches  from  the  lower  lumbar  ganglia. 
It  is  situated  over  the  promontory  of  the  sacrum,  between  &.e  two 
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common  iliac  arteries,  and  bifurcates  inferiorly  into  two  lateral  por- 
tions, which  communicate  with  branches  firom  the  fourth  and  fifth 
sacral  nerves.  It  distributes  branches  to  all  the  viscera  of  the  pelvis, 
and  sends  filaments  which  accompany  the  branches  of  the  internal  iliac 
artery. 

SACRAL   GANGLIA. 

The  Sacral  ganglia  are  four  or  five  in  number  on  each  side.  They 
are  situated  upon  the  sacrum,  close  to  the  anterior  sacral  foramina,  and 
resemble  the  lumbar  ganglia  in  form  and  mode  of  connection,  although 
much  smaller  in  size. 

The  superior  and  inferior  branches  communicate  with  the  ganglia 
above  and  below. 

The  eaiemal  branches  communicate  with  the  sacral  nerves. 

The  internal  branches  communicate  very  freely  with  the  lateral 
divisions  of  the  hypogastric  plexus,  and  are  distributed  to  the  pelvic 
viscera.  The  last  pair  of  sacral  ganglia  give  off  branches  which  join 
a  small  ganglion,  situated  on  the  first  bone  of  the  coccyx,  called  the 
ganglion  impar,  or  azi/gos.  This  ganglion  resembles  in  its  position  and 
function  the  ganglion  of  Ribes,  serving  to  connect  the  inferior  ex- 
tremity of  the  sympathetic  system,  as  does  the  former  ganglion 
its  upper  extremity.  It  gives  off  a  few  small  branches  to  the  coccyx 
and  rectum. 
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CHAPTER  IX. 

ORGANS   OF   SENSE. 

The  organs  of  sense,  the  instruments  by  which  the  animal  j&ame 
is  brought  into  relation  with  surrounding  nature,  are  five  in  number. 
Four  of  these  organs  are  situated  within  the  head,  viz.  the  apparatus 
of  smell,  sight,  hearing,  and  taste,  and  the  remaining  oigan,  of  touch, 
is  resident  in  the  skin,  and  distributed  over  the  sur&ce  of  the  body. 

THE  NOSE  AND   NASAL   FOSSA. 

The  organ  of  smell  consists  essentially  of  two  parts :  one  external, 
the  nose;  the  other  internal,  the  nasal  fossa. 

The  nose  is  the  triangular  pyramid  projecting  from  the  centre  of  the 
face,  immediately  above  the  upper  lip.  Superiorly,  it  is  connected 
with  the  forehead,  by  means  of  a  narrow  bridge ;  inferiorly,  it  presents 
two  openings,  the  nostrils,  which  overhang  the  mouth,  and  are  so 
constructed  that  the  odour  of  all  substances  must  be  received  by  the 
nose  before  they  can  be  introduced  within  the  lips.  The  septum 
between  the  openings  of  the  nostrils  is  called  the  oolumna.  Their 
entrance  is  guarded  by  a  number  of  stiff  hairs  (vilmssa:)  which  project 
across  the  openings,  and  act  as  a  filter  in  preventing  the  introduction 
of  foreign  substances,  such  as  dust  or  insects,  with  the  current  of  air 
intended  for  respiration. 

The  anatomical  elements  of  which  the  nose  is  composed  are, — 1, 
Integument.  2.  Muscles.  3.  Bones.  4.  Fibro-cartilages.  5.  Mucous 
membrane.     6.  Vessels  and  nerves. 

1.  The  Integument  forming  the  tip  (lolndus)  and  wings  (oUb)  of  the 
nose  is  extremely  thick  and  dense,  so  as  to  be  with  difficulty  separated 
from  the  fibro-cartilage.  It  is  furnished  with  an  abundance  of  aeba- 
oeous  follideSi  which  by  their  oily  secretion,  protect  the  extr^mty  of 
the  nose  in  excessive  dtemations  of  temperature.  The  sebaceous  mat- 
ter of  these  follicles  becomes  of  a  dark  colour  upon  the  sur&ce,  from 
the  attraction  of  the  carbonaceous  matter  floating  in  the  atmosphere ; 
hence  the  spotted  appearance  which  the  tip  of  the  nose  presents  in 
large  cities.  When  the  integument  is  firmly  compressed,  the  inspis- 
sated sebaceous  secretion  is  squeezed  out  from  the  follicles,  and,  taking 
the  cylindrical  form  of  their  excretory  ducts,  has  the  appearance  of 
small  white  maggots  with  black  heads. 
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2.  The  Maiia  are  brought  into  vieiv  by  leflecting  the  inlegiuiiait: 
they  are  the  pyismidalia  nasi,  comprexor  nasi,  dilatator  naru,  leratot 
Inbii  aupeiioria  olsque  nasi,  and  depreuor  l^ii  superioris  alxqae  nui. 
They  have  been  already  described  with  the  muaclea  of  the  ftce. 

3.  The  Bona  of  the  note  aie  the  dbsoI,  and  Da«a1  proceisea  of  llw 
inperior  maxillary. 

4.  The  FUm-caTtUaga  give  form  and  stability  to  the  ontwork  of 
the  nose,  providing  at  the  same  tLme,  by  their  elaaticity,  againat  in* 
juries,     TLey  are  five  in  nmnber,  namely,  the — 

FibrO'Cartilage  of  the  Beptum, 
Two  lateral  fibro-tartila^a, 
Two  alai  lihio-cartilages. 
The  Fibro-oaTtOage  of  tha  aeplum,  somewhat  triangular   in    Ecom, 
dirideB  the  nose  into  its  two  nostrils.     It  is  conneiled  above  with  th« 
nasal  bones  and  lateral  flbro-cartikgee ;  behind,  with  the  ethmoiilal 
septom  and  vomer;   and    below,  with  the  palate    proceaaes    of  the 
superior  maxillary  banes.    The  alar  fibro-cartilage!  and  colamna  move 
&eely  upon  the  fihro-cartilage  of  the  septum,  being  bat  loosely  con- 
Dected  with  it  by  perichondriuni. 

The  Lateral  fibro-cartilaffei  are  also 
triangular;  they  are  connected,  u/rent, 
Fig.  162.'  ^j(j|  (|)g  Ebro-cartilage  of  the  leptun ; 

oiow  with  the  nasal  bones ;  Mtoid 
with  the  nasal  processes  of  the  aupe- 
rioT  maxillary  bones ;  and  beloa>  with 
the  alar  libra-cartilages. 

Alar  Jibro-carUlagfs.-^-Eacii  of  these 
cartilages  is  curved  in  such  a,  manner 
as  to  correspond  with  the  opening  of 
the  nostril,  lo  which  it  forms  a  kind  of 
riin.  The  inner  portion  is  loosely  con- 
nected with  the  same  part  of  the  oppo- 
site cartilage,  so  as  to  form  the  co- 
/btdna.  It  is  expanded  and  thickened 
at  the  point  of  the  nose  lo  constitute 
the  loU;  and  upon  the  side  forme  a 
curie  corresponding  with  the  form  of 
the  ala.  This  cm-ve  is  prolonged  down- 
wards and  forwards  in  the  direction 
of  the  posterior  border  of  the  ala  by 
three  or  (bur  small  fibco-cartilaginous 
plates,  which  are  appendages  to  the  alar 
tibTo-cartiloge. 


*  The  fibro-cajtilofes  of  tbe  oi 
earfilage  of  the  >eptum.    3,  Tbt 


B.  The  ippendix  of  tbe  >lu  flbro-cu^a^.    7-  The  Doatrils. 


of  the  naial  bona. 
-cutiLin,  4.  The 
rro-cartjUgH 
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The  whole  of  these  fibro- cartilages  are  connected  with  each  other, 
and  to  the  bones,  by  perichondrium,  which,  from  its  membranous 
structure,  permits  of  the  freedom  of  motion  existing  between  them. 

5.  The  Miuxms  membrane,  lining  the  interior  of  the  nose,  is  contin- 
uous with  the  skin  externally,  and  with  the  pituitary  membrane  of 
the  nasal  fossae  within.  Around  the  entrance  of  the  nostrils  it  is 
provided  with  numerous  vibrisscB, 

6.  Vessels  and  Nerves.  —  The  Arteries  of  the  nose  are  the  lateralis 
nasi  from  the  facial,  and  the  nasalis  septi  from  the  superior  coronaiy. 

Its  Nerves  are  the  facial,  infrarorbital,  and  nasal  branch  of  the 
ophthalmic. 

NASAL    FOSSiB. 

To  obtain  a  good  view  of  the  naml  fossa,  the  fiwe  must  be  divided 
through  the  nose  by  a  vertical  incision,  a  little  to  one  side  of  the 
middle  line. 

The  Namlfoss<K  are  two  irregular,  compressed  cavities,  extending 
backwards  from  the  nose  to  the  pharynx.  They  are  bounded  supe- 
riorly by  the  lateral  cartilage  and  by  the  nasal,  sphenoid  and  ethmoid 
bones ;  inferiorly  by  the  hard  palate  ;  and  in  the  middle  line  they 
are  separated  from  each  other  by  a  bony  and  fibro-cartilaginous 
septum.  A  plan  of  the  boundaries  of  the  nasal  fossae  will  be  found  at 
page  62. 

Upon  the  outer  wall  of  each  fossa,  in  the  dried  skull,  are  three 
projecting  processes,  termed  spongy  bones.  The  two  superior  belong 
to  the  ethmoid,  the  inferior  is  a  separate  bone.  In  the  fresh  fossae 
these  are  covered  with  mucous  membrane,  and  serve  to  increase  its 
surface  by  their  prominence  and  by  their  convoluted  form.  The  space 
intervening  between  the  superior  and  middle  spongy  bone  is  the 
superior  meaitis ;  the  space  between  the  middle  and  inferior  the  midcUe 
meatus ;  and  that  between  the  inferior  and  the  floor  of  the  fossa  the 
inferior  meatus. 

These  meatuses  are  passages  which  extend  from  before  backwards, 
and  it  is  in  rushing  through  and  amongst  these  that  the  atmosphere 
deposits  its  odorant  particles  upon  the  mucous  membrane.  There  are 
several  openings  into  the  nasal  fossae :  thus,  in  the  superior  meatus 
are  the  openings  of  the  sphenoidal  and  posterior  ethmoidal  cells ;  in 
the  middle  the  anterior  ethmoidal  cells,  the  frontal  sinuses,  and  the 
antrum  maxillare ;  and,  in  the  inferior  meatus,  the  termination  of  the 
nasal  duct.  In  the  dried  bone  there  are  two  additional  openings,  the 
sphenO'palatine  and  the  anterior  palatine  foramen ;  the  former  being 
situated  in  the  superior,  and  the  latter  in  the  inferior  meatus. 

The  Mucous  membrane  of  the  nasal  fossae  is  called  pUuitary,  or 
ScJmeiderian.*    The  former  name  being  derived  from  its  secretion, 

*  Ck>nrad  Victor  Schneider,  professor  of  Medicine  at  Wittenberg.  Hia  work, 
entitled  De  CatarrhiSy  &c.  was  published  in  l66l. 
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the  latter  from  Schneider,  who  was  the  first  to  show  that  the 
tion  of  the  nose  proceeded  from  the  mucous  memhrane,  and  not  fron 
the  brain,  as  was  formerly  imagined.  It  is  continaous  with  the 
general  gastro-pulmonarj  mucous  membrane,  and  may  be  traced 
through  Uie  openings  in  the  meatuses,  into  the  sphenoidal  and  eth- 
moidal cells ;  into  the  frontal  sinuses  ;  into  the  antrum  maxilkre ; 
through  the  nasal  duct  to  the  sur&ce  of  the  eye,  where  it  is  con- 
tinuous with  the  conjunctiva ;  along  the  Eustachian  tubes  into  the 
tympanum  and  mastoid  cells,  to  which  it  forms  the  lining  membrane ; 
and  through  the  posterior  nares  into  the  pharynx  and  month,  and 
thence  through  the  lungs  and  alimentary  canal 

The  surfiEice  of  this  membrane  is  furnished  with  a  colunmar  epithe- 
lium supporting  innumerable  vibratile  cilia. 

Vessels  and  Nerves. — ^The  Arieries  of  the  nasal  fosss  are  the  an- 
terior and  posterior  ethmoidal,  from  the  ophthalmic  artery  ;  and  the 
spheno-palatine  and  pterygo-palatine  from  the  internal  maxillary. 

The  Nerves  are,  the  olfactory,  the  spheno-palatine  branches  firam 
MeckePs  ganglion,  and  the  nasal  branch  of  the  ophthalmic  The 
ultimate  filaments  of  the  olfactory  nerve  terminate  in  minute  papills. 


THE  EYE,  WITH  ITS  APPENDAGES. 

The  form  of  the  eyeball  is  that  of  a  sphere,  of  about  one  inch  in 
diameter,  having  the  segment  of  a  smaller  sphere  ingrafted  upon  its 
anterior  sur£eu»,  which  increases  its  antero-posterior  diameter.  The 
axes  of  the  two  eyeballs  are  parallel  with  each  other,  but  do  not 
correspond  with  the  axes  of  the  orbits,  which  are  directed  outwards 
The  optic  nerves  follow  the  direction  of  the  orbits,  and  therefore  enter 
the  eyeballs  to  their  nasal  side. 

The  Globe  of  the  Eye  is  composed  of  tunics  and  of  refr^acting  media 
called  humours.    The  tunics  are  three  in  number,  the 

1 .  Sclerotic  and  Cornea, 

2.  Choroid,  Iris,  and  Ciliary  processes, 

3.  Retina  and  Zonula  ciliaris. 

The  humours  are  also  three  — 

Aqueous, 
Crystalline  (lens). 
Vitreous. 

First  tunic.  —  The  Sclerotic  and  Cornea  form  the  external  tunic 
of  the  eyeball,  and  give  it  its  peculiar  form.  Four-fifths  of  the  globe 
are  invested  by  the  sclerotic,  the  remaining  fifth  by  the  cornea. 

The  Sclerotic  (ffxkti^of,  hard)  is  a  dense  fibrous  membrane,  thicker 
behind  than  in  front.  It  is  continuous,  posteriorly,  with  the  sheath 
of  the  optic  nerve,  which  is  derived  from  the  dura  mater,  and  is 
pierced  by  that  nerve  as  well  as  by  the  ciliary  nerves  and  arteries 
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AntetiDrl;  it  pnwenU  &  bevelled  edge  which  receiree  the  comea  ia 
the  some  va;  tbat  a  watcb-glsH  is  received  b;  the  grmve  in  its  cate. 
ItB  anteriaT  sar&ce  is  covered  b;  a  thin  tendinous  layer,  the  Imiea 
albugaea,  derived  from  the  eiptineioc  of  the  tendons  of  the  four  recti 
mascles.  By  its  posterior  suifece  it  gives  attachment  to  the  two 
oblique  Inuscle^  The  tunics  albuginea  is  covered,  for  a  part  of  its 
extent,  bj  the  mucona  membrane  of  the  front  of  the  eye,  the  conjuno- 
tiva  ;  and,  by  reason  of  the  brilliancy  of  its  whiteneu,  givei  occasion 
to  the  common  cipreBsion,  "  the  white  of  the  eye." 

At  the  entrance  of  the  optic  nerve  the  sclerotic  fbrmg  a  thm 
cribn/om  lamdla  {lamma  cr^nad),  which  ia  pierced  by  a  number  of 
minute  openings  for  the  passage  of  the  nervone  filamentB.  One  of 
these  openings,  hujer  than  the  rest,  and  situated  in  the  centre  of  the 
"~   '*'  ''le  panu  optiait,  through  which  the  arteria  centralis  rednia 
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The  Cornea  (corneus,  homy)  is  the  tianspaient  projecting  layer  Aat 
constitutes  the  anterior  fifth  of  the  globe  of  the  eye.  In  its  finm  it  is 
circular,  concaTO-conyex,  and  resembles  a  watch-glass.  It  is  leceiTod 
by  its  edge,  which  is  sharp  and  thin,  within  the  bevelled  border  of  the 
sclerotic,  to  which  it  is  very  firmly  attached,  and.it  is  somewkct 
thicker  than  the  anterior  portion  of  that  tunic.  When  examined  from 
the  exterior,  its  vertical  diameter  is  seen  to  be  about  one  sixteent]! 
shorter  than  the  transverse,  in  consequence  of  the  overlapping  above 
and  below,  of  the  margin  of  the  sclerotica  ; .  on  the  interior,  howeTBTt 
its  outline  is  perfectly  circular. 

The  cornea  is  composed  of  four  layers,  namely,  of  the  conjunctiva  ; 
of  the  cornea  proper,  which  consists  of  several  thin  lamellae  connected 
together  by  an  extremely  fine  areolar  tissue  ;  of  the  cornea  elastiea, 
a  ^  fine,  elastic,  and  exquisitely  transparent  membrane,  exactly  i^ 
plied  to  the  inner  surface  of  Uie  cornea  proper  f*  and  of  the  liniiq^ 
membrane  of  the  anterior  chamber  of  the  eyebfdL  The  cornea  elastica 
is  remarkable  for  its  perfect  transparency,  even  when  submitted  fbf 
many  days  to  the  action  of  water  or  alcohol ;  while  the  cornea  proper 
is  rendered  opaque  by  the  same  immersion.  To  expose  this  mem- 
brane,  Dr.  Jacob  suggests  that  the  eye  should  be  placed  in  water 
for  six  or  eight  days,  and  then  that  all  the  opaque  cornea  should  be 
removed  layer  after  layer.  Another  character  of  the  cornea  elastica  is 
its  great  elasticity,  which  causes  it  to  roll  up  when  divided  or  torn, 
in  the  same  manner  as  the  capsule  of  the  lens.  The  use  of  this  layer, 
according  to  Dr.  Jacob,  is  to  '^  preserve  the  requisite  permanent  correct 
curvature  of  the  flaccid  cornea  proper.^ 

The  opacity  of  the  cornea,  produced  by  pressure  on  the  globe,  re- 
sults from  the  infiltration  of  fluid  into  the  areolar  tissue  connecting  its 
layers.    This  appearance  cannot  be  produced  in  a  sound  living  eye. 

Dissection, — The  sclerotic  and  cornea  are  now  to  be  dissected  away 
from  the  second  tunic  ;  this,  with  care,  may  be  easily  performed,  the 
only  connections  subsisting  between  them  being  at  the  circumference 
of  the  iris,  the  entrance  of  the  optic  nerve,  and  the  perforation  of  the 
ciliary  nerves  and  arteries.  Pinch  up  a  fold  of  the  sclerotic  near  its 
anterior  circumference,  and  make  a  small  opening  into  it,  then  raise 
the  edge  of  the  tunic,  and  with  a  pair  of  fine  scissors,  having  a  probe 
point,  divide  the  entire  circumference  of  the  sclerotic,  and  cut  it  away 
bit  by  bit.  Then  separate  it  from  its  attachment  around  the  circum- 
ference of  the  iris  by  a  gentle  pressure  with  the  edge  of  the  knife. 
The  dissection  of  the  eye  must  be  conducted  under  water. 

In  the  course  of  this  dissection  the  ciliary  nerves  and  lor^  cSiary 
arteries  will  be  seen  passing  forwards  between  the  sclerotic  and  cho- 
roid, to  be  distributed  to  the  iris. 

Second  tunic. — The  second  tunic  of  the  eyeball  is  formed  by  the 
choroid^  ciliary  ligament  and  tm,  the  ciliary  processes  being  an  ap- 
pendage developed  from  its  inner  sur£Eice. 

The  Choroid  *  is  a  vascular  membrane  of  a  rich  chocolate-brown 

*  The  word  choroid  has  been  very  much  abused  in  anatomical  language ;  it 
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colour  upon  its  external  surface,  and  of  a  deep  black  colour  within. 
It  is  connected  to  the  sclerotic,  externally,  by  an  extremely  fine 
areolar  tissue,  and  by  nerves  and  vessels.  Internally  it  is  in  simple 
contact  with  the  third  tunic  of  the  eye,  the  retina.  It  is  pieroed 
posteriorly  for  the  passage  of  the  optic  nerve,  and  is  connected  anteri- 
orly with  the  iris,  ciliary  processes,  and  with  the  line  of  junction  of 
the  cornea  and  sclerotic,  by  a  dense  white  structure,  the  ciliary  ligor 
ment,  which  surrounds  the  circumference  of  the  iris  like  a  ring. 

The  choroid  membrane  is  composed  of  three  layers: — An  external 
or  venous  layer,  which  consists  principally  of  veins  arranged  in  a  pecu- 
liar manner:  hence  they  have  been  named  veme  vorticose.  The  mark- 
ing upon  the  surface  of  the  membrane  produced  by  these  veins, 
resembles  so  many  centres,  to  which  a  number  of  curved  lines  converge. 
It  is  this  layer  which  is  connected  with  the  ciliary  ligament  The 
middle  or  arterial  layer  (tunica  Ruyschiana*)  is  formed  principally 
by  the  ramifications  of  minute  arteries.  It  is  reflected  inwards  at  its 
junction  with  the  ciliary  ligament,  so  as  to  form  the  ciliary  processes. 
The  internal  layer  is  a  delicate  membrane  {membrana  pigmenti)  com- 
posed of  several  laminae  of  nucleated  hexagonal  cells,  which  contain 
the  granules  of  pigmentum  nigrum,  and  are  arranged  so  as  to  resemble 
a  tesselated  pavement. 

In  animals  the  pigmentum  nigrum,  upon  the  posterior  wall  of  the 
eyeball,  is  replaced  by  a  layer  of  considerable  extent,  and  of  metallic 
brilliancy,  called  the  tapetum. 

The  Ciliary  ligament,  or  circle,  is  the  bond  of  union  between  the 
external  and  middle  tunics  of  the  eyeball,  and  serves  to  connect  the 
cornea  and  sclerotic,  at  their  line  of  junction,  with  the  iris  and  external 
layer  of  the  choroid.  It  is  also  the  point  to  which  the  ciliary  nerves 
and  vessels  proceed  previously  to  their  distribution,  and  it  receives  the 
anterior  ciliary  arteries  through  the  anterior  margin  of  the  sclerotic. 
A  minute  vascular  canal  is  situated  within  the  ciliary  ligament, 
called  the  ciliary  canal,  or  the  canal  of  Fontana,t  fix)m  its  dis- 
coverer. 

was  originally  applied  to  the  membrane  of  the  foetus  called  chorion  fit)m  the 
Greek  word  X^^'^*9  domicilium,  that  membrane  being,  as  it  weie,  the  abode  or 
receptacle  of  the  foEtus.  Xo^tav  ccmies  fit)m  y^v^iat,  to  take  or  receive.  Now 
it  so  happens  that  the  chorion  in  the  ovum  is  a  vascular  membrane  of  peculiar 
structure.  Hence  the  term  choroid,  XH***  (<^0f  •  ^^  the  chorion,  has  been 
used  indiscriminately  to  signify  vascular  structures,  as  in  the  choroid  membrane 
of  the  eye,  the  choroid  plexus,  &c.,  and  we  find  Cruveilhier  in  his  admirable 
wwk  on  Anatomy,  vol.  iii.  p.  463,  saying  in  a  note,  "  Chorolide  est  synonyme 
de  vasculeuse." 

*  Ruysch  was  bom  at  the  Hague  in  1638,  and  was  appointed  professor  of 
Anatomy  at  Amsterdam  in  l665.  His  whole  life  was  employed  in  making  in- 
jected preparations,  for  which  he  is  justly  celebrated,  and  he  died  at  the  ad- 
vanced age  of  ninety-three  years.  He  came  to  the  conclusion  that  the  body 
was  entirely  made  up  of  vessels. 

t  FeUx  Fontana,  an  anatomist  of  Tuscany.  His  "  Description  of  a  New 
Canal  in  the  Eye,"  was  published  in  1778,  in  a  Letter  to  the  Profeaior  of  Ana- 
tomy in  Upsal. 

«    K 
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The  InM  (iris,  a  raiiibow,)  is  to  named  bom  ita  variety  of  cdontii 
diffeicDt  indiTidualB :  it  forma  B  septum  tietween  ths  BDterioi  ui 
poiterior  chiunbert  of  the  eje,  and  is  piened  somewhat  to  the  nanl 
side  of  ita  centre  by  a  circular  opening,  which  is  called  the  pupS.  Bj 
its  periphery  it  is  connected  with  the  ciliary  UgHment,  and  hj  ia 
inner  drcunuerence  forma  the  margin  of  the  pupil ;  ita  anterioi  nubcc 
looks  towardi  the  coniea,  and  the  posterior  towardi  the  ciliaiy  pro- 

The  iria  is  composed  of  two  layers,  on  anterior  or  rauAntZor,  GOTWit- 
iDg  of  radiating  fibres  which  converge  from  the  drcomference  towaids 
the  centre,  and  hare  the  power  of  dilating  the  pnpil;  and  arahr, 
which  surround  the  papil  like  a  sphincter,  and  by  [heir  action  prodoa 
contracuon  of  its  area.  The  paslerior  layer  is  of  a  deep  purple  tint, 
and  is  thence  named  titea,  from  iti  iHembLaoce  in  colouc  to  a  ript 


the  Ciltary  jmcOKi  may  be  seen  in  two  ways,  either  by  reoMiing 
the  iris  from  its  attachment  to  the  ciliary  ligament,  when  a  Eront  new 
of  the  piwetses  will  be  obtained,  or  by  making  a  traiUTerse  section 
through  the  globe  of  the  eye,  when  they  may  be  examiiied  bom 
behind,  as  in  fig.  154. 


The  ciliary  piwesses  consist  of  a  number  of  triangular  folds,  formed 
apparently  by  the  plai^g  of  the  middle  and  internal  layer  of  the 
choroid.     Accordiog  to  Ziim,  they  are  about  siity  in  number,  and 

tion  of  the  globe  of  the  ere,  Mn 
M  tuniffl  J  •dmotic,  choroid  (the 
be  iris,  the  niiflia  racKntcd  la 
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may  be  divided  into  large  and  small,  the  latter  being  situated  in  the 
spaces  between  the  former.  Their  periphery  is  connected  with  the 
ciliary  ligament,  and  is  continuous  with  the  middle  and  internal  layer 
of  the  choroid.  The  central  border  is  free,  and  rests  against  the  cii^ 
cumference  of  the  lens.  The  anterior  surface  corresponds  with  the 
uvea;  the  posterior  receives  the  folds  of  the  zonula  ciliaris  between 
its  processes,  and  thus  establishes  a  connection  between  the  choroid 
and  the  third  tunic  of  the  eye.  The  ciliary  processes  are  covered  with 
a  thick  layer  of  pigmentum  nigrum,  which  is  more  abundant  upon 
them,  and  upon  the  anterior  part  of  the  choroid,  than  upon  the  pos- 
terior. When  the  pigment  is  washed  off,  the  processes  are  of  a 
whitish  colour. 

Third  tunic. — The  third  tunic  of  the  eye  is  the  retina,  which  is 
prolonged  forwards  to  the  lens  by  the  zonula  ciliaris. 

Dissection. — If  after  the  preceding  dissection  the  choroid  membrane 
be  carefully  raised  and  removed,  the  eye  being  kept  under  water,  the 
retina  may  be  seen  very  distinctly. 

The  Retina  is  composed  of  three  layers : — 

External  or  Jacobus  membrane. 
Middle,       Nervous  membrane. 
Internal,      Vascular  membrane. 

Jacobus  membrane  is  extremely  thin,  and  is  seen  as  a  flocculent  film 
when  the  eye  is  suspended  in  water.  Examined  by  the  microscope,  it 
is  found  to  be  composed  of  cells  having  a  tesselated  arrangement. 
Dr.  Jacob  considers  it  to  be  a  serous  membrane. 

The  Nervous  membrane  is  the  expansion  of  the  optic  nerve,  and 
forms  a  thin  semi-transparent  bluish  white  layer,  which  envelopes 
the  vitreous  humour,  and  extends  forwards  to  the  commencement 
of  the  ciliary  processes,  where  it  terminates  by  an  abrupt  scalloped 
margin. 

According  to  Treviranus,  this  layer  is  composed  of  cylindrical  fibres, 
which  proceed  from  the  optic  nerve  and  bend  abruptly  inwards,  near 
their  termination,  to  form  the  internal  papillary  layer,  which  lies  in 
contact  with  the  hyaloid  membrane ;  each  fibre  constituting  by  its  ex- 
tremity a  distinct  papilla. 

The  Vascular  membrane  consists  of  the  ramifications  of  a  minute 
artery,  the  arteria  centralis  retinae,  and  its  accompanying  vein  ;  the 
artery  pierces  the  optic  nerve,  and  enters  the  globe  of  the  eye 
through  the  poms  opticus,  in  the  centre  of  the  lamina  cribrosa.  This 
artery  may  be  seen  very  distinctly  by  making  a  transverse  section 
of  the  eyeball.  Its  branches  are  continuous  anteriorly  with  the 
zonula  ciliaris.  The  vascular  layer  forms  distinct  sheaths  for  the  neiv 
Tous  papillae,  which  constitute  the  inner  sur£Eice  of  the  retina. 

In  the  centre  of  the  posterior  part  of  the  globe  of  the  eye  the  retina 
presents  a  circular  spot,  which  is  called  the  foramen  of  Soemmering}* 

•  Samuel  Thomas  Soemmering  is  celebrated  for  the  beaatifid  and  accurate 
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it  is  surrounded  by  a  yellow  halo,  tha  Umbta  intent,  and  U  bvpenAj 
obscured  by  an  elUptii^  fold  of  ibe  retina,  which,  from  its  coniBucj 
of  sppeaiHDce,  has  been  rogarded  as  a  noiuiBl  condition  of  the  nm- 
bmne.  The  term  foiainen  is  misapplied  to  this  spat,  for  the  lamitf 
layer  and  the  membrana  Jacobi  are  continued  across  it ;  the  nertixii 
substance  alone  appearing  to  be  deficient.  It  exists  only  in  aniniala 
having  the  axis  of  the  eyeballs  paiallel  with  each  othw,  a*  nun, 
qnadniniana,  and  some  saurian  reptiles,  and  is  said  to  gyn  paasags  ti 
a  smitU  lymphatic  vessel 


The  ZamJa  eUiaris  (zonula  of  Zinn)f  s  a  thin  vascular  areb 
which  connecta  the  anterior  margin  of  the  retina  with  the  anterior 
BDcface  of  the  lens  near  its  circumference.  It  presents  upon  its  gD^ 
&ce  a  number  of  small  folds  corresponding  with  the  cifiaiy  proccsaei, 
between  which  they  are  receiied.  Theee  processei  are  arranged  in 
the  form  of  rays  around  the  lens,  and  the  spaces  between  them  are 

plates  which  Mcompmj  his  wini>.    The  scmnnt  "  De  Ponunine  CentnJi  E»- 

■een  from  wilhin.  J .  The  diyidcd  edge  of  the  three  tunics.  Tbe  membiuc 
covering  Ihe  whole  inlemil  nirface  li  Uie  reliDa.    a.  The  enlnmeo  of  tbe  mOc 

tiouBof  the  onerii  cEuCndii.  t.  The  fonmeo  of  Soemmeriiig,  in  the  centre  tit 
the  uii  of  the  eye ;  thp  ahmde  from  the  Bide«  of  the  sectinn  obuum  tlie  Umhoi 
lutcufl  which  BUTTOundH  it.  A.  A  {oiA  of  the  reHna,  which  goienllj  obanuH 
the  fortn^en  of  Soemmering  sfler  the  eje  haa  been  opened. 

t  John  Gottfried  Zinn,  profeMor  of  Annlomj  in  GotdnjeUi  hil  "DeKrintMi 
Aiuuomim  Oeuli  Hununi,"  wu  publiMieii  in  17SSi  with  eicellent  pl»te».    It 
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stained  by  the  pigmentum  nigmm  of  the  ciliary  processes.  They 
derive  their  vessels  from  the  vascular  layer  of  the  retina.  The  under 
surface  of  the  zonula  is  in  contact  with  the  hyaloid  membrane,  and 
around  the  lens  forms  the  anterior  fluted  wall  of  the  canal  of  Petit. 

The  connection  between  these  folds  and  the  ciliary  processes  may 
be  very  easily  demonstrated  by  dividing  an  eye  transversely  into  two 
portions,  then  raising  the  anterior  half,  and  allowing  the  vitreous 
humour  to  separate  from  its  attachment  by  its  own  weight.  The  folds 
of  the  zonula  will  then  be  seen  to  be  drawn  out  from  between  the  folds 
of  the  ciliary  processes. 

Humours. — The  Aqtieous  humour  is  situated  in  the  anterior  and 
posterior  chambers  of  the  eye ;  it  is  a  weakly  albuminous  fluid,  having 
an  alkaline  reaction,  and  a  specific  gravity  very  little  greater  than  dis- 
tilled water.  According  to  Petit,  it  scarcely  exceeds  four  or  five 
grains  in  weight. 

The  anterior  chamber  is  the  space  intervening  between  the  cornea 
in  front,  and  the  iris  and  pupil  behind.  The  posterior  chamber  is  the 
narrow  space,  less  than  hsdf  a  line  in  depth,*  bounded  by  the  posterior 
surface  of  the  iris  and  pupil  in  front,  and  by  the  ciliary  processes, 
zonula  ciliarls,  and  lens  behind.  The  two  chambers  are  lined  by  a 
thin  layer,  the  secreting  membrane  of  the  aqtteous  humour. 

The  Vitreous  humour  forms  the  principal  bulk  of  the  globe  of  the 
eye.  It  is  an  albuminous  fluid  resembling  the  aqueous  humour  en- 
closed in  a  delicate  membrane,  the  hyaloid^  which  sends  processes 
into  its  interior,  forming  areolaB  in  which  the  humour  is  retained.  A 
small  artery  may  sometimes  be  traced  through  the  centre  of  the 
vitreous  humour  to  the  capsule  of  the  lens;  it  is  surrounded  by  a 
tubular  sheath  of  the  hyaloid  membrane.  This  vessel  is  easily  inject- 
ed in  the  foetus. 

The  Crystalline  humour  or  lens  is  situated  immediately  behind  the 
pupil,  and  is  surrounded  by  the  ciliary  processes  which  slightly  over- 
lap its  maigin.  It  is  more  convex  on  the  posterior  than  on  the 
anterior  sur&ce,  and  is  embedded  in  the  anterior  part  of  the  vitreous 
humour,  from  which  it  is  separated  by  the  hyaloid  membrane.  It  is 
invested  by  a  peculiarly  transparent  and  elastic  membrane,  the  capsule 
of  the  lens,  which  contains  a  small  quantity  of  fluid  called  liquor 
Morffogni^i"  and  is  retained  in  its  place  by  the  attachment  of  the 
zonula  ciliaris.  Dr.  Jacob  is  of  opinion  that  the  lens  is  connected  to 
its  capsule  by  means  of  areolar  tissue,  and  that  the  liquor  Morgagni 
is  the  result  of  a  cadaveric  change. 

The  lens  consists  of  concentric  layers,  of  which  the  external  are 

*  Winslow  and  Lieutaud  thought  the  iris  to  be  in  contact  with  the  lens ;  it 
frequently  adheres  to  the  capsule  of  the  latter  in  iritis.  The  depth  of  the  pos- 
terior chamber  is  greater  in  old  than  in  young  persons. 

t  John  Baptist  Morgagni  was  bom  in  1082.  He  was  appointed  Professor 
of  Medicine  in  Bologna,  and  published  the  first  part  of  his  "  Adversaria  Ana- 
tomica,"  in  1 706.     He  died  in  1 77 1. 
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soft,  the  next  firmer,  and  the  central  form  a  hardened  nndeua.  These 
layers  are  best  demonstrated  by  boiling,  or  by  inunersion  in  akohol, 
when  they  separate  easily  from  each  other.  Another  division  of  the 
lens  takes  place  at  the  same  time:  it  splits  into  three  trnngular 
segments,  which  have  the  sharp  edge  directed  towards  the  centre,  and 
the  base  towards  the  circumference.  The  concentric  lamellae  are  com- 
posed of  minute  parallel  fibres,  which  are  united  with  each  other  hj 
means  of  scalloped  borders ;  the  convexity  on  the  one  border  fitting 
accurately  the  concave  scallop  upon  the  other. 

Immediately  around  the  circumference  of  the  lens  is  a  triai^rnlar 
canal,  the  canal  of  Petit*  about  a  line  and  a  half  in  breadth.  It  is 
bounded  in  front  by  the  fiutings  of  the  zonula  ciliaris ;  behind  by  the 
hyaloid  membrane ;  and  within  by  the  border  of  the  lens. 

The  Vessels  of  the  globe  of  the  eye  are  the  long,  and  short,  and 
anterior  ciliary  arteries,  and  the  arteria  centralis  retinae.  The  long 
ciliary  arteries,  two  in  number,  pierce  the  posterior  part  of  the  scle- 
rotic, and  pass  forward  on  each  side,  between  that  membrane  and  the 
choroid,  to  the  ciliary  ligament,  where  they  divide  into  two  branches, 
which  are  distributed  to  the  iris.  The  short  ciliary  arteries  pierce  the 
posterior  part  of  the  sclerotic  coat,  and  are  distributed  to  the  middle 
layer  of  the  choroid  membrane.  The  anterior  ciliary  are  branches  of 
the  muscular  arteries.  They  enter  the  eye  through  the  anterior  part 
of  the  sclerotic,  and  are  distributed  to  the  iris.  It  is  the  increased 
number  of  these  latter  arteries  in  iritis  that  gives  rise  to  the  peculiar 
red  zone  around  the  circumference  of  the  cornea. 

The  arteria  centralis  retina  enters  the  optic  nerve  at  about  half  an 
inch  from  the  globe  of  the  eye,  and  passing  through  the  poms  opticus 
is  distributed  upon  the  inner  surface  of  the  retina,  forming  its  vascular 
layer ;  one  branch  pierces  the  centre  of  the  vitreous  humour,  and  sup* 
plies  the  capsule  of  the  lens. 

The  Nerves  of  the  eyeball  are  the  optic,  two  ciliary  nerves  firom 
the  nasal  branch  of  the  ophthalmic,  and  the  ciliary  nerves  from  the 
ciliary  ganglion. 

Observations. — The  sclerotic  is  a  tunic  of  protection,  and  the 
cornea  a  medium  for  the  transmission  of  light.  The  choroid  supports 
the  vessels  destined  for  the  nutrition  of  the  eye,  and  by  its  pig- 
mentum  nigrum  absorbs  all  loose  and  scattered  rays  that  might  confuse 
the  image  impressed  upon  the  retina.  The  iris,  by  means  of  its  pow^B 
of  expansion  and  contraction,  regulates  the  quantity  of  light  admitted 
through  the  pupil.  If  the  iris  be  thin,  and  the  rays  of  light  pass 
through  its  substance,  they  are  immediately  absorbed  by  the  uvea ;  and 
if  that  layer  be  insufficient,  they  are  taken  up  by  the  black  pigment  of 
the  ciliary  processes.  In  Albinoes,  where  there  is  an  absence  of  pig- 
mentum  nigrum,  the  rays  of  light  traverse  the  iris  and  even  the  scle- 
rotic, and  so  overwhelm  the  eye  with  light,  that  sight  is  destroyed, 

*  John  Louis  Petit,  a  celebrated  French  surgeon :  he  published  aevenl 
surffical  and  anatomical  Essays,  in  the  early  part  of  the  18th  centurv.  He 
died  in  1750. 
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except  in  the  dimness  of  eyening  or  at  night.  In  the  manii£Eu;ture  of 
optical  instruments  care  is  taken  to  colour  their  interior  black  with  the 
same  object,  the  absorption  of  scattered  rays. 

The  transparent  lamellated  cornea  and  the  humours  of  the  eye  have 
for  their  office  the  refraction  of  the  rays  in  such  proportion  as  to  direct 
the  image  in  the  most  &yourable  manner  upon  the  retina.  Where 
the  refracting  medium  is  too  great,  as  in  over  convexity  of  the  cornea 
and  lens,  the  image  falls  short  of  the  retina  (myopia,  near-sightedness)  ; 
and  where  it  is  too  little  the  image  is  thrown  beyond  the  nervous 
membrane  (presbyopia,  &r-sightedness).  These  conditions  are  recti- 
fied by  the  use  of  spectacles,  which  provide  a  differently  refracting 
medium  externally  to  the  eye,  and  thereby  correct  the  transmission  of 
light. 

APPENDAGES  OF  THE   EYE. 

The  Appendages  of  the  eye  {tutamina  ocult)  are  the  eyebrows,  eye 
lids,  eyelashes,  conjunctiva,  caruncula  lachrymalis,  and  the  lachr3rma 
apparatus. 

The  Eyebrows  (jsupercilia)  are  two  projecting  arches  of  integument 
covered  with  short  thick  hairs,  which  form  the  upper  boundary  of  the 
orbits.  They  are  connected  beneath  with  the  orbiculares,  occipito- 
frontales,  and  corrugatores  superciliorum  muscles ;  their  use  is  to 
shade  the  eyes  from  a  too  vivid  light,  or  protect  them  from  particles  of 
dust  and  moisture  floating  over  the  forehead* 

The  Eyelids  (palpebra)  are  two  valvular  layers  placed  in  front  of 
the  eye,  serving  to  defend  it  from  injury  by  their  closure.  When 
drawn  open  they  leave  between  them  an  elliptical  space,  the  angles  of 
which  are  called  cantht.  The  outer  canthus  is  formed  by  the  meeting 
of  the  two  lids  at  an  acute  angle.  The  inner  canthus  is  prolonged  for 
a  short  distance  inwards  towards  the  nose,  and  a  triangular  space  is 
left  between  the  lids  in  this  situation,  which  is  called  the  locus  lachry- 
malis* At  the  commencement  of  the  lacus  lachrymalis  upon  each  of 
the  two  lids  is  a  small  angular  projection,  the  lachrymal  papilla  or 
tuherde;  and  at  the  apex  of  each  papilla  a  small  orifice  (punctum 
lachrymale),  the  commencement  of  the  lachrymal  canal. 

The  eyelids  have,  entering  into  their  structure,  iTUegument,  oMsw 
laris  musde^  tarsal  cartilages.  Meibomian  glands^  and  cof^nctiva. 

The  tegumentary  areolar  tissue  of  the  eyelids  is  remarkable  for  its 
looseness  and  for  the  entire  absence  of  adipose  substance  ;  it  is  parti- 
cularly liable  to  serous  infiltration.  The  fibres  of  the  orbicularis 
muscle  covering  the  eyelids,  are  extremely  thin  and  pale. 

The  Tarsal  cartilages  are  two  thin  lamellae  of  fibro-cartilage  about 
an  inch  in  length,  which  give  form  and  support  to  the  eyelids.  The 
superior  is  of  a  semilunar  form,  about  one-third  of  an  inch  in  breadth 
at  its  middle,  and  tapering  to  each  extremity.  Its  lower  border  is 
broad  and  flat,  its  upper  is  thin,  and  gives  attachment  to  the  levator 
palpebrae  and  to  the  fibrous  membrane  of  the  lids. 


504  MKIBOBaA.N   GLANDS. — CONJUNCTIVA. 

The  Inferior  Jibro-oartiU^  is  an  elliptical  band,  narrower  than  the 
superior,  and  situated  in  the  substance  of  the  lower  lid.  Its  u^fa 
border  is  flat,  and  corresponds  with  the  flat  edge  of  the  upper  cartilage. 
The  lower  is  held  in  its  place  by  the  fibrous  membrane.  At  the  inner 
canthus  the  tarsal  cartilages  terminate  at  the  commenoranent  of  the 
lacus  lachrymalis,  and  are  attached  to  the  margin  of  the  orbit  by  the 
tendo  oculi.  At  their  outer  extremity  they  terminate  at  a  short  dis- 
tance from  the  angle  of  the  canthus,  and  are  retained  in  their  podtion 
by  means  of  a  decussation  of  the  fibrous  structure  of  the  broad  tanal 
ligament,  called  the  external  palpebral  ligament. 

The  Fibrous  membrane  of  the  lids  is  firmly  attached  to  the  perios- 
teum, around  the  margin  of  the  orbit,  by  its  circumference,  and  to  flie 
tarsal  cartilages  by  its  central  margin.  It  is  thick  and  dense  on  the 
outer  half  of  the  orbit,  but  becomes  thin  to  its  inner  side.  Its  use  is 
to  retain  the  tarsal  cartilages  in  their  place,  and  give  support  to  the 
lids  ;  hence  it  has  been  named  the  broad  tarsal  ligament. 

The  Meibomian  glands*  are  embedded  in  the  internal  surface  of  the 
cartilages,  and  are  very  distinctly  seen  on  examining  the  inner  aspect 
of  the  lids.  They  have  the  appearance  of  parallel  strings  of  pearit, 
about  thirty  in  number  in  the  upper  cartilage,  and  somewhat  fewer  in 
the  lower ;  they  open  by  minute  foramina  upon  the  edges  of  the  lids. 
They  correspond  in  length  with  the  breadth  of  the  cartilage,  and  aie 
consequently  longer  in  the  upper  than  in  the  lower  lid. 

Each  gland  consists  of  a  single  lengthened  follicle  or  tube,  into  whidi 
a  number  of  small  clustered  follicles  open  ;  the  latter  are  so  numerous 
as  almost  to  conceal  the  tube  by  wMch  the  secretion  is  poured  out 
upon  the  margin  of  the  lids.  Occasionally  an  arch  is  formeld  betweoi 
two  of  them,  and  produces  a  yery  graceful  appearance. 

The  edges  of  the  eyelids  are  furnished  with  a  triple  row  of  loi^ 
thick  hairs,  which  curve  upwards  from  the  upper  lid,  and  downwards 
firom  the  lower,  so  that  they  may  not  interlace  with  each  other  in  the 
closure  of  the  eyelids,  and  prove  an  impediment  to  the  opening  of  the 
eyes.  These  are  the  eyelashes  (cUia),  important  organs  of  defence  to 
the  sensitive  sur&ce  of  so  delicate  an  organ  as  the  eye. 

The  Conjunctiva  is  the  mucous  membrane  of  the  eye.  It  covers  the 
whole  of  its  anterior  surface,  and  is  then  reflected  upon  the  lids  so  as 
to  form  their  internal  layer.  The  duplicatures  formed  between  the 
globe  of  the  eye  and  the  lids  are  called  the  superior  and  inferior  palpe- 
bral sinuses^  of  which  the  former  is  much  deeper  than  the  inferior. 
Where  it  covers  the  cornea  the  conjunctiva  is  very  thin  and  closely 
adherent,  and  no  vessels  can  be  traced  into  it.  Upon  the  sclerotica  it 
is  thicker  and  less  adherent,  but  upon  the  inner  surface  of  the  lids  is 
very  closely  connected,  and  is  exceedingly  vascular.  It  is  continuous 
with  the  general  gastro-pulmonary  mucous  membrane  and  sympathises 
in  its  affections,  as  may  be  observed  in  various  diseases.  From  the 
surfiEtce  of  the  eye  it  may  be  traced  through  the  lachrymal  ducts  into 

*  Henry  Meibomius,  "  de  VasU  Palpebrarum  Novis,"  1666. 
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the  lachrymal  gland  ;  along  the  edges  of  the  lids  it  is  continuous  with 
the  mucous  lining  of  the  Meibomian  glands,  and  at  the  inner  angle  of 
the  eye  may  be  followed  through  the  lachrymal  canals  into  the  lachry- 
mal sac,  and  thence  downwards  through  the  nasal  duct  into  the  infe- 
rior meatus  of  the  nose. 

The  Caruncula  lachfymalis  is  the  small  reddish  body  which  occupies 
the  lacus  lachrymalis  at  the  inner  canthus  of  the  eye.  In  health  it 
presents  a  bright  pink  tint ;  in  sickness  it  loses  its  colour  and  becomes 
pale.  It  consists  of  an  assemblage  of  follicles  similar  to  the  Meibomian 
glands,  embedded  in  a  fibro-cartilaginous  tissue,  and  is  the  source  of 
the  whitish  secretion  which  so  constantly  forms  at  the  inner  angle  of 
the  eye.  It  is  covered  with  minute  hairs  which  are  sometimes  so  long 
as  to  be  distinctly  visible  to  the  naked  eye. 

Immediately  to  the  outer  side  of  the  caruncula  is  a  slight  duplica- 
ture  of  the  conjunctiva,  called  plica  semilunaris^  which  contains  a 
minute  plate  of  cartilage,  and  is  the  rudiment  of  the  third  lid  of 
animals,  the  membrana  nictiians  of  birds. 

Vessels  and  nerves.  —  The  palpebrae  are  supplied  internally  with 
arteries  from  the  ophthalmic,  and  externally  from  the  facial  and 
transverse  £uaal.  Their  nerves  are  branches  of  the  fifth  and  of  the 
facial. 

LACHRYMAL   APPARATUS. 

The  Lcukrymoil  apparcUus  consists  of  the  lachrymal  gland  with  its 
excretory  ducts  ;  the  puncta  lachrymalia,  and  lachrymal  canals  ;  the 
lachrymal  sac  and  nasal  duct. 

The  Lachrymal  gland  is  situated  at  the  upper  and  outer  angle  of 
the  orbit,  and  consists  of  two  portions,  orbital  and  palpebral.  The 
orbital  portion^  about  three  quarters  of  an  inch  in  length,  is  flattened 
and  oval  in  shape,  and  occupies  the  lachrymal  fossa  in  the  orbital 
plate  of  the  frontal  bone.  It  is  in  contact  superiorly  with  the  perios- 
teum, with  which  it  is  closely  connected  by  its  upper  and  convex 
8ur&«e  ;  by  its  inferior  or  concave  surface  it  is  in  relation  with  the 
globe  of  the  eye,  and  the  superior  and  external  rectus ;  and  by  its 
anterior  border  with  the  broad  tarsal  ligament.  By  its  posterior 
border  it  receives  its  vessels  and  nerves.  The  palpebral  portion, 
smaller  than  the  preceding,  is  situated  in  the  upper  eyelid,  extending 
downwards  to  the  superior  margin  of  the  tarsal  cartilage.  It  is  con- 
tinuous with  the  orbital  portion  above,  and  is  enclosed  in  an  invest- 
ment of  dense  fibrous  membrane.  The  secretion  of  the  lachrymal 
gland  is  conveyed  away  by  ten  or  twelve  small  ducts  which  run  for  a 
short  distance  beneath  the  conjunctiva,  and  open  upon  its  sur&ce  by  a 
series  of  pores  about  one- twentieth  of  an  inch  apart,  situated  in  a 
curved  line  a  little  above  the  upper  border  of  the  tanal  cartUage. 

Lachrymal  canals, — The  lachrymal  canals  commence  at  the  minute 
openings,  puncta  lachrymalia,  seen  upon  the  lachrymal  papillae  of  the 
lids  at  the  outer  extremity  of  the  lacus  lachrymalis,  and  proceed  in- 
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wards  to  the  lachrymal  sac,  where  thej  terminate  beneath  a  yalynlar 
semilunar  fold  of  the  lining  membrane  of  the  sac.  The  superior  duct 
at  first  ascends,  and  then  turns  suddenly  inwards  towards  the  sae, 
fDrming  an  abrupt  angle.  The  inferior  duct  forms  the  same  kind  of 
angle,  by  descending  at  first,  and  then  turning  abruptly  inwards. 
They  are  dense  and  elastic  in  structure,  and  remain  constantly  opm, 
80  that  they  act  like  capillary  tubes  in  absorbing  the  tears  from  the 
sur£Eice  of  the  eye.  The  two  fasciculi  of  the  tensor  tarsi  muscle  an 
inserted  into  these  ducts,  and  serve  to  draw  them  inwards. 

The  Lachrymal  sac  is  the  upper  extremity  of  the  nasal  duct,  and  k 
scarcely  more  dilated  than  the  rest  of  the  canal.  It  is  lodged  in  the 
groove  of  the  lachrymal  bone,  and  is  often  distinguished  intmially 
from  the  nasal  duct  by  a  semilunar  or  circular  valve.  The  sac  conststs 
of  mucous  membrane,  but  is  covered  in  and  retained  in  its  place 
by  a  fibrous  expansion,  derived  from  the  tendon  of  the  orbiculaiit, 
which  is  inserted  into  the  ridge  on  the  lachrymal  bone  ;  it  is  also 
covered  by  the  tensor  tarsi  muscle,  which  arises  from  the  same  ridgSi 
and  in  its  action  upon  the  lachrymal  canals  may  serve  to  compress  Sie 
lachrymal  sac. 

The  Nasal  dud  is  a  short  canal  about  three  quarters  of  an  inch  in 
length,  directed  downwards,  backwards,  and  a  little  outwards  to  the 
inferior  meatus  of  the  nose,  where  it  terminates  by  an  expanded  orifice. 
It  is  lined  by  mucous  membrane,  which  is  continuous  with  the  coih 
junctiva  above,  and  with  the  pituitary  membrane  of  the  nose  he- 
low.  Obstruction  from  infiammation  and  suppuration  of  this  dnct 
constitutes  the  disease  called  fistula  lachrymalis. 

Vessels  and  nerves.  —  The  lachrymal  gland  is  supplied  with  blood 
by  the  lachrymal  branch  of  the  ophthalmic  artery,  and  with  nerves  by 
the  lachrymal  branch  of  the  ophthalmic  and  orbital  branch  of  the 
superior  maxillary. 


THE  ORGAN  OF  HEARING. 

The  apparatus  of  hearing  is  composed  of  three  parts  ;  the  external 
ear,  middle  ear  or  tympanum,  and  internal  ear  or  labyrinth. 

The  External  ear  consists  of  two  portions,  the  pinna  and  meates* 
the  former  representing  a  kind  of  funnel  which  collects  the  vibrations 
of  the  atmosphere,  called  sounds,  and  the  latter  a  tube  which  conveys 
the  vibrations  to  the  tympanum. 

The  Pinna  presents  a  number  of  folds  and  hollows  upon  its  sur&oe, 
which  have  different  names  assigned  to  them.  Thus  the  external 
folded  margin  is  called  the  helix  (SX/^  a  fold).  The  elevation  parallel 
to  and  in  front  of  the  helix  is  called  antthelix  (avr/,  opposite).  The 
pointed  process,  projecting  like  a  valve  over  the  opening  of  the  ear 
from  the  face,  is  called  the  tragus  (rgeiyaff  a  goat),  probably  frtnn 
being  sometimes  covered  with  bristly  hair  like  that  of  a  goat ;  and  a 
tubercle  opposite  to  this  is  the  aniUragus,    The  lower  dependent  and 
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fleshy  portion  of  the  pinna,  is  the  lobulus.  The  space  between  the 
helix  and  antihelix  is  named  the  fossa  innomincUa,  Another  depres- 
sion is  observed  at  the  upper  extremity  of  the  antihelix,  which  bifiir- 
cates  and  leaves  a  triangular  space  between  its  branches  called  the 
scaphoid  /ossa;  and  the  large  central  space  to  which  all  the  channels 
converge  is  the  concha,  which  opens  directly  into  the  meaius. 

The  pinna  is  composed  of  integument,  fibro-cariUage,  ligaments,  and 
muscles. 

The  Integument  is  thin,  contains  an  abundance  of  sebaceous  follicles, 
and  is  closely  connected  with  the  fibro-cartilage. 

The  Fibro-cartilage  gives  form  to  the  pinna,  and  is  folded  so  as  to 
produce  the  various  convexities  and  grooves  which  have  been  described 
upon  its  surface.  The  hetix  commences  in  the  concha,  and  partially  di- 
vides that  cavity  into  two  parts ;  on  its  anterior  border  is  a  tubercle  for 
the  attachment  of  the  attrahens  aurem  muscle,  and  a  little  above  this  a 
small  vertical  fissure,  ihe  fissure  of  the  helix.  The  termination  of  the 
helix  and  antihelix  forms  a  lengthened  process,  the  processus  caudatus, 
which  is  separated  from  the  concha  by  an  extensive  fissure.  Upon 
the  anterior  surface  of  the  tragus  is  another  fissure,  the  fissure  of  the 
tragus,  and  in  the  lobulus  the  fibro-cartilage  is  wholly  deficient.  The 
fibro-cartilage  of  the  meatus,  at  the  upper  and  anterior  part  of  the 
cylinder,  is  divided  firom  the  concha  by  a  fissure  which  is  closed  in  the 
entire  ear  by  ligamentous  fibres ;  it  is  firmly  attached  at  its  termina- 
tion to  the  processus  auditorius. 

The  Ligaments  of  the  external  ear  are  those  which  attach  the  pinna 
to  the  side  of  the  head,  viz.  the  anterior,  posterior,  and  ligament  of 
the  tragus ;  and  those  of  the  fibro-cartilage  which  serve  to  preserve  its 
folds  and  connect  the  opposite  margins  of  the  fissures.  The  latter  are 
two  in  number,  the  ligament  between  the  concha  and  the  processus 
caudatus,  and  the  broad  ligament  which  extends  firom  the  upper  mar- 
gin of  the  fibro-cartilage  of  the  tragus  to  the  helix,  and  completes  the 
meatus. 

The  proper  Musdes  of  the  pinna  are  the — 

Major  helicis. 
Minor  helicis, 
Tragicus, 
Antitragicus, 
Transversus  auriculae. 

The  Major  Jtelicis  is  a  narrow  band  of  muscular  fibres  situated  upon 
the  anterior  border  of  the  helix,  just  above  the  tragus. 

The  Minor  helicis  is  placed  upon  the  posterior  border  of  the  helix, 
at  its  commencement  in  the  fossa  of  the  concha. 

The  Tragicus  is  a  thin  quadrilateral  layer  of  muscular  fibres,  situated 
upon  the  tragus. 

The  Antitragicus  arises  from  the  antitragus,  and  is  inserted  into  the 
posterior  extremity,  or  processus  caudatus  of  the  helix. 
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The  Transversus  auricula^  partly  tendinous  and  partly  mnacolar, 
extends  transversely  from  the  convexity  of  the  concha  to  that  of  the 
helix,  on  the  posterior  surfsice  of  the  pinna. 

These  muscles  are  rudimentary  in  the  human' ear,  and  deserve  onhr 
the  title  of  muscles  in  the  ears  of  animals.  Two  other  muscles  an 
described  by  Mr.  Tod,*  the  Miquus  auris  and  conirau^or  meatus,  or 
trago-heUcus, 

The  Meatus  auditorius  is  a  canal,  partly  cartilaginous  and  partly 
osseous,  about  an  inch  in  length,  which  extends  inwards  and  a  little 
forwards  from  the  concha  to  the  tympanum.  It  is  narrower  in  the 
middle  than  at  each  extremity,  forms  an  oval  cylinder,  the  long 
diameter  being  vertical,  and  is  slightly  curved  upon  itself  the  con- 
cavity looking  downwards. 

It  is  lined  by  an  extremely  thin  pouch  of  epidermis,  which,  wh«i 
withdrawn  after  maceration,  preserves  the  form  of  the  meatus.  Some 
stiff  short  hairs  are  also  found  in  its  interior,  which  stretch  across  the 
tube,  and  prevent  the  ingress  of  insects  and  dust.  Beneath  the  epi- 
dermis are  a  number  of  small  ceruminotu/ollides,  which  secrete  the  wax 
of  the  ear. 

Vessels  and  Nerves, — The  pinna  is  plentifully  supplied  with  arteries; 
by  the  anterior  auricular  from  the  temporal,  and  by  the  posterior 
auricular  from  the  external  carotid. 

Its  Serves  are  derived  from  the  anterior  auricular  of  the  fifth,  the 
posterior  auricular  of  the  &cial,  and  the  auricularis  magnus  of  the  cer- 
vical plexus. 

MIDDLE   EAR  OR  TYMPANUM. 

The  tympanum  is  an  irregular  bony  cavity,  compressed  from,  without 
inwards,  and  situated  within  the  petrous  bone.  It  is  bounded  exter- 
nally by  the  meatus  and  membrana  tympani ;  internally  by  the  base  of 
the  petrous  bone ;  and  in  its  circumference  by  the  petrous  bone  and 
mastoid  cells. 

The  Membrana  tympani  is  a  thin  and  semi-transparent  membrane 
of  an  oval  shape,  the  long  diameter  being  vertical.  It  is  inserted  into 
a  groove  around  the  circumference  of  the  meatus  near  its  termination, 
and  is  placed  obliquely  across  the  area  of  that  tube,  the  direction  of  the 
obliquity  being  downwards  and  inwards.  It  is  concave  towards  the 
meatus,  and  convex  towards  the  tympanum,  and  is  composed  of  ikres 
layers,  an  eaiemal  epidermic,  middle  fibrous  and  muscular,  and  tntemal 
mucous,  derived  from  the  mucous  lining  of  the  tympanum. 

The  tympanum  contains  three  small  bones,  ossicula  audittUy  viz., 
the  malleus,  incus,  and  stapes. 

*  "  The  Anatomy  and  Physiology  of  the  Organ  of  Hearing,**  by  Darid 
Tod,  1832. 


Th«  MaUfui  (/umimer)  connata  of  a  bead,  neck,  tuuidU  (mooH- 
6n'HiR),ai]d  two  proceaua,  leag  (jroceitut  ffracHit),  and  ihori  (procam 
brevis).  The  manubrium  a  conneded  to  the  membraiiB  t^poni  by 
its  whole  length  extending  to  below  the  central  point  of  that  mem- 
brane. It  lies  beneath  its  mucons  lajer,  and  (enes  as  a  point  of 
Bttachment  to  which  the  radiating  iibrea  of  the  Sbroua  lajrer  converge. 
The  long  proceaa  descends  to  a  groove  near  the  fiaaura  Glaaeri,  uid 
giTea  attachment  to  the  laiator  tympaoi  muacle.  Into  the  abort  pro- 
ceu  is  inserted  the  tendon  of  the  tentot  tympani,  and  the  head  of  the 
bone  articulalea  with  the  incus. 
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The  Incm  {anoU)  is  named  from  an  imagined  resemblanoe  to  an 
aoTil.  It  has  also  been  likened  to  a  bicuspid  tooth,  having  one  root 
longer  than,  and  widely  separated  from  the  other.  It  consists  of  two 
processes,  which  unite  nearly  at  right  angles,  and  at  their  junction 
form  a  flattened  body,  to  articulate  with  the  head  of  the  malleus.  Hie 
short  process  is  attached  to  the  margin  of  the  opening  of  the  masUnd 
cells  by  means  of  a  short  ligament ;  the  long  process  descends  neaily 
parallel  with  the  handle  of  the  malleus,  and  curves  inwards,  near 
its  termination.  At  its  extremity  is  a  small  globular  projection,  the 
o$  orbiculare,  which  in  the  foetus  is  a  distinct  bone,  but  beocMnes 
anchylosed  to  the  long  process  of  the  incus  in  the  adult ;  this  process 
articulates  with  the  head  of  the  stapes. 

The  Stapes  is  shaped  like  a  stirrup,  to  which  it  bears  a  close  resem- 
blance. Its  head  articulates  with  the  os  orbiculare,  and  the  two 
branches  are  connected  by  their  extremities  with  a  flat  oval-shaped 
plate,  representing  the  foot  of  the  stirrup.  The  foot  of  the  stirrup  \i 
received  into  the  fenestra  ovalis,  to  the  margin  of  which  it  is  con* 
nected  by  means  of  a  circular  ligament ;  it  is  in  contact,  by  its  sur- 
face, with  the  membrana  vestibuU,  and  is  covered  in  by  the  mucous 
lining  of  the  tympanum.  The  neck  of  the  stapes  gives  attachment  to 
the  stapedius  muscle. 

The  ossicula  auditiis  are  retained  in  their  position  and  moved  upon 
themselves  by  means  of  ligaments  and  muscles. 

The  Liffaments  are  three  in  number  ;  the  ligament  of  the  head  of 
the  malleus,  which  is  attached  superiorly  to  the  upper  wall  of  the 
tympanum  ;  the  ligament  of  the  incus,  a  short  and  thick  band,  whidi 
serves  to  attach  the  extremity  of  the  short  process  of  that  bone  to  Uie 
margin  of  the  opening  of  the  mastoid  cells  ;  and  the  circular  ligament 
which  connects  the  margin  of  the  foot  of  the  stapes  with  the  drcnm- 
ference  of  the  fenestra  ovalis.  These  ligaments  have  been  described 
as  muscles,  by  Mr.  Tod,  under  the  names  of  superior  capitis  mallei, 
obliquus  incudis  extemus  posterior,  and  musculus  vel  stmctuia  sta- 
pedii  inferior. 

The  Muscles  of  the  tympanum  are  four  in  number,  the — 

Tensor  tympani, 
Laxator  tympani, 
Laxator  tympani  minor, 
Stapedius. 

The  Tensor  tympani  (musculus  intemus  mallei)  arises  from  the 
spinous  process  of  the  sphenoid,  from  the  petrous  portion  of  the  tem- 
poral bone,  and  from  the  Eustachian  tube,  and  passes  forwards  in  a 
distinct  canal,  separated  from  the  tube  by  the  processus  cochlearifbrmis, 
to  be  inserted  into  the  handle  of  the  malleus,  immediately  below  tbfi 
commencement  of  the  processus  gracilis. 

The  ItoxaJtor  tympani  (^muscidus  extemus  mallei)  ctHsea  from  the 
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spinous  process  of  the  sphenoid  bone,  and  passes  through  an  opening 
in  the  fissura  Glaseri,  to  be  inserted  into  the  long  process  of  the 
malleus.    This  is  regarded  as  a  ligament  by  some  anatomists. 

The  Laxator  tympani  minor  arises  from  the  upper  margin  of  the 
meatus,  and  is  inserted  into  the  handle  of  the  malleus,  near  the  pro- 
cessus brevis.     This  is  regarded  as  a  ligament  by  some  anatomists. 

The  Stapedius  arises  from  the  interior  of  the  pyramid,  and  escapes 
from  its  summit  to  be  inserted  into  the  neck  of  the  stapes. 

Foramina. — The  openings  in  the  tympanum  are  ten  in  number,  ^ve 
laiye  and  Jive  small ;  they  are — 

Large  Openings,  Small  Openings, 

Meatus  auditorius.  Entrance  of  the  chorda  tympani, 

Fenestra  oralis.  Exit  of  the  chorda  tympani, 

Fenestra  rotunda.  For  the  laxator  tympani. 

Mastoid  cells,  For  the  tensor  tympani. 

Eustachian  tube.  For  the  stapedius. 

The  opening  of  the  meatus  auditorius  has  been  previously  described. 

The  Fenestra  ovalis  (fenestra  vestibuli),  is  a  reniform  opening, 
situated  at  the  bottom  of  a  small  oval  fossa  (the  pelvis  ovalis),  in  the 
upper  part  of  the  inner  wall  of  the  tympanum,  directly  opposite  the 
meatus.  The  long  diameter  of  the  fenestra  is  directly  horizontally, 
and  its  convex  borders  upwards.  It  is  the  opening  of  communication 
between  the  tympanum  and  the  vestibule,  and  is  closed  by  the  foot  of 
the  stapes  and  by  the  lining  membranes  of  both  cavities. 

The  Fenestra  rotunda  (fenestra  cochleae)  is  somewhat  triangular  in 
its  form,  and  situated  in  the  inner  wall  of  the  tympanum,  below  and 
rather  posteriorly  to  the  fenestra  ovalis,  from  which  it  is  separated  by 
a  bony  elevation,  called  the  promontory.  It  serves  to  establish  a  com- 
mimication  between  the  tympanum  and  the  cochlea.  In  the  fresh 
subject  it  is  closed  by  a  proper  membrane  (m.  tympani  secundaria),  as 
well  as  by  the  lining  of  both  cavities. 

The  Mastoid  cells  are  numerous,  and  occupy  the  whole  of  the 
interior  of  the  mastoid  process,  and  part  of  the  petrous  bone.  They 
communicate  by  a  large  irregular  opening  with  the  upper  and  posterior 
circumference  of  the  tympanum. 

The  EustacMan  tube  is  a  canal  of  communication  extending  ob- 
liquely between  the  pharynx  and  the  anterior  circumference  of  the 
tympanum.  In  structure  it  is  partly  fibro-cartilaginous  and  partly 
osseous,  is  broad  and  expanded  at  its  pharyngeal  extremity,  and 
narrow  and  compressed  at  the  tympanum. 

The  smaller  openings  serve  for  the  transmission  of  the  chorda  tym- 
pani nerve,  and  three  of  the  muscles  of  the  tympanum. 

The  opening  by  which  the  chorda  tympani  enters  the  tympanum,  is 
near  the  root  of  the  pyramid,  at  about  the  middle  of  the  posterior 
wcUL 
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The  opening  of  exit  for  the  dbordki  t^pami  is  at  tlie  ISygF**  GW 
in  the  anterior  tcaU  of  the  tympanum. 

The  opening  for  tie  kuKUor  tympami  wtmadn  is  also  atoated  is  At 
fiiiiin  Glaaeii,  in  the  anterior  wall  of  the  tjriMUMwim. 

The  opening  far  ike  tenaor  tpnpani  nuucle  is  in  the  mmer  wdk  i** 
mediatelT  above  the  opening  dF  the  Eostaduan  tube. 

The  opening  for  ike  ttapedime  mu$de  is  at  the  apex  of  a  <'*wiwi1  bi^ 
eminence,  called  the  pyramid,  which  is  utnated  <m  the  poaltrior  mI 
of  the  tympanum,  inunediatdj.  behind  the  fenestra  oiralia. 

Directly  above  the  fenestra  oralis  is  a  romnded  rid^  tanaodi  hj  Ae 
projection  of  the  cuputdmctus  FallopiL 

Beneath  the  fenestra  oralis  and  separating  it  from  the  fenestn  dh 
tonda  is  the  promontory^  a  ronnded  prominence  finrmed  bj  the  pn^ 
tion  of  the  first  turn  of  the  cochlea.  It  is  channeled  upon  its  sufree 
by  three  small  grooves,  which  lodge  the  three  ^rmpanic  branches  of 
Jacobson^s  nerve. 

The  Foramina  and  procetaee  of  ike  iympwntam  may  be  anu^ 
according  to  their  situation,  into  four  groups. 

1.  In  the  Ejriemal  toall  is  the  meatue  anditoriusy  dosed  by  ^ 
membrana  tympani. 

2.  In  the  Inner  tro//,  from  above  downwards,  are  the — 

Opening  for  the  tensor  tympani. 

Ridge  of  the  aquaeductus  Fallopii, 

Fenestra  ovalis. 

Promontory, 

Grooves  for  Jacobson^s  nerve. 

Fenestra  rotunda. 

3.  In  the  Posterior  waU  are  the — 

Opening  of  the  mastoid  cells 

Pyramid, 

Opening  for  the  stapedius. 

Opening  for  Jacobson^s  nerve, 

Apertura  chordae  (entrance). 

4.  In  the  Anterior  toail  are  the — 

Eustachian  tube, 

Fissura  Olaseri, 

Opening  for  the  laxator  tpmpani, 

Apertura  chordae  (exit). 

The  tympanum  is  lined  by  a  vascular  mucous  membrane^  which  in- 
vests the  ossicula  and  chorda  tympani,  and  forms  the  internal  layer  of 
the  membrana  tympani.     From  the  tympanum  it  is  reflected  into  the 
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cells,  which  it  lines  throughout,  and  passes  through  the  Eus- 
tube  to  become  continuous  with  the  mucous  membrane  of  the 
c. 

?&  and  Nerves. — The  Arteries  of  the  tympanum  are  derived 
e  internal  maxillary,  internal  carotid,  and  posterior  auricular. 
Werves  are — 1.  Minute  branches  from  the  facial^  which  are 
ited  to  the  stapedius  muscle.  2.  The  duyrda  tympanic  which 
the  facial  nerve  near  the  stylo-mastoid  foramen,  and  arches 
s  to  enter  the  tympanum  at  the  root  of  the  p3rramid  ;  it  then 
forwards  between  the  handle  of  the  malleus  and  long  process  of 
us,  to  its  proper  opening  in  the  fissura  Glaseri.  3.  The  tym' 
ranches  of  Jacobson's  nerve^  which  are  distributed  to  the  mem- 
of  the  fenestra  ovalis  and  fenestra  rotunda,  and  to  the  Eusta- 
;ube,  and  form  a  plexus  by  communicating  with  the  carotid 
otic  ganglion,  and  Vidian  nerve.  4.  A  filament  from  the  otic 
a  to  the  tensor  tympani  muscle. 


INTERNAL    BAR. 

Ifdemal  ear  is  called  labyrinih,  from  the  complexity  of  its  com- 
tions ;  it  consists  of  a  membranous  and  an  osseous  portion, 
seous  labyrinth  presents  a  series  of  cavities  which  are  channeled 
1  the  substance  of  the  petrous  bone,  and  is  situated  between  the 
of  the  tympanum  and  the  meatus  auditorius  intemus*  It  is 
einto  the — 

Vestibule, 
Semicircular  canals. 
Cochlea. 

Vestibule  is  a  small  three-cornered  cavity,  compressed  from 
t  inwards,  and  situated  immediately  within  the  inner  wall  of 
mpanum.  The  three  comers  which  are  named  ventricles  or 
are  placed,  one  anteriorly,  one  superiorly,  and  one  posteriorly. 
Anterior  ventricle  receives  the  oval  aperture  of  the  scala  vesti- 
he  superior,  the  ampullary  openings  of  the  superior  and  hori- 
semicircular  canals  ;  the  posterior  ventricle  receives  the  am- 
opening  of  the  oblique  semicircular  canal,  the  common  aperture 
>blique  and  perpendicular  canals,  the  termination  of  the  hori- 
::anal,  and  the  aperture  of  the  aquaeductus  vestibulL  In  the 
r  ventricle  is  a  small  depression,  which  corresponds  with  the 
}r  segment  of  the  cul  de  sac  of  the  meatus  auditorius  intemus ; 
lied  the  fovea  hemispherica,  and  is  pierced  by  a  cluster  of  small 
^  the  macula  cribrosa.  In  the  superior  veniride  of  the  vesti- 
another  small  depression,  the  fovea  elliptica,  which  is  separated 
he  fovea  hemispherica  by  a  projecting  crest,  the  eminentia 
dalis.    The  latter  is  pierced  by  numerous  minute  openings  for 
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the  passage  of  nervous  filaments.  The  posterior  veniride  presents  a 
third  small  depression,  the  fovea  sulciformis,  which  leads  upwards  to 
the  ostimn  aquaeductus  vestibuli.  The  internal  tocUl  of  the  vestilmle 
corresponds  with  the  bottom  of  the  cul  de  sac  of  the  meatus  aodiUnius 
intemus,  and  is  pierced  by  numerous  small  openings  for  the  truu* 
mission  of  nervous  filaments.  In  the  external  or  tympanic  teaU  is  the 
reniform  opening  of  the  fenestra  ovalis  (fenestra  vestibuli),  the  maigin 
of  which  presents  a  prominent  rim  towards  the  cavity  of  the  vestilnile. 
The  openings  of  the  vestibule  may  be  arranged,  like  thooe  of  the 
tympanum,  into  laiye  and  small. 

The  Lar^e  openings  are  seven  in  number ;  viz.  the — 

Fenestra  ovalis, 

Scala  vestibuli. 

Five  openings  of  the  three  semicircular  canals. 

The  Small  openings  are  the — 

Aquaeductus  vestibuli. 

Openings  for  small  arteries, 

Openings  for  branches  of  the  auditory  nerve. 

The  Fenestra  ovalis  has  ah^ady  been  described  ;  it  is  the  opening 
into  the  tympanum. 

The  opening  of  the  scala  vestibuU  is  the  oval  termination  of  the  vet- 
tibular  canal  of  the  cochlea. 

The  AqtuKluctus  vestibuli  (canal  of  Cotunnius)  is  the  commencenient 
of  the  small  canal  which  opens  under  the  osseous  scale  upon  the  poe- 
terior  surfiice  of  the  petrous  bone.  It  gives  passage  to  a  process  fA 
membrane  which  is  continuous  internally  with  the  lining  membrane 
of  the  vestibule,  and  externally  with  the  dura  mater,  and  to  a  m*^ 
vein. 

The  Openings  for  the  arteries  and  nerves  are  situated  in  the  intenal 
wall  of  the  vestibule,  and  correspond  with  the  termination  of  the 
meatus  auditorius  internus. 

The  Sbmicircular  canals  are  three  bony  passages  commmu- 
eating  with  the  vestibule,  into  which  they  open  by  both  extiemitiet. 
Near  one  extremity  of  each  of  the  canals  is  a  remarkable  dilatati<Hi  of 
its  cavity,  which  is  called  the  ampulla  (sinus  ampullaceus).  The 
superior,  or  perpendicular  canal  (canalis  semicircularis  verticalis  sope- 
rior),  is  directed  transversely  across  the  petrous  bone,  forming  a  pro- 
jection upon  the  anterior  face  of  the  latter.  It  commences  by  means 
of  an  ampulla  in  the  superior  ventricle  of  the  vestibule,  and  terminates 
posteriorly  by  joining  with  the  oblique,  and  forming  a  common  ^«^ 
which  opens  into  the  upper  part  of  the  posterior  ventricle.  Tlie 
middle  or  oblique  canal  (canalis  semicircularis  verticalis  posterior)  eo^ 
responds  with  the  posterior  part  of  the  petrous  portion  of  the  ^^^mv^^ 
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an  osseous  and  gradual- 
ly tapering  canal,  about 
one  inch  and  a  half  in 
length,    which    makes 

two  turns  and  a  half  spirally  around  a  central  axis  < 
The  central  aiis  or  modiolut  is  large  near  its  1 
■ponds  with  the  first  turn  of  the  cochlea,  and  diminishes  ii 
towards  its  exlremily.  At  its  base  it  is  pierced  by  numerous 
minute  openings  which  transmit  the  filaments  of  the  codilear  nerre. 
These  openings  are  disposed  in  a  spiral  manner:  hence  they  have 
leceiied  from  Colunniust  tbe  name  of  traclits  spiralis   Ibraminn- 
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lentus.  The  modiolus  is  everywhere  traversed  in  the  direction  of  its 
length  by  minute  canals,  which  proceed  from  the  tractus  spiralis 
foraminulentus,  and  terminate  upon  the  sides  of  the  modiolus,  by 
opening  into  the  canal  of  the  cochlea  or  upon  the  surface  of  its  lamina 
spiralis.  The  central  canal  of  the  tractus  spiralis  foraminulentus  is 
larger  than  the  rest,  and  is  named  the  tubulus  centralis  modioli ;  it 
is  continued  onwards  to  the  extremity  of  the  modiolus,  and  transmitfl 
a  nerve  and  small  artery,  the  arteria  centralis  modioli. 

The  interior  of  the  canal  of  the  cochlea  is  partially  divided  into  ttro 
passages  (scalae)  by  means  of  a  thin  and  porous  lamina  of  bone  (zonula 
ossea  laminae  spiralis),  which  is  wound  spirally  around  the  modiolos 
in  the  direction  of  the  canal.  This  bony  septum  extends  for  about 
two-thirds  across  the  diameter  of  the  canal,  and  in  the  fresh  subject  is 
prolonged  to  the  opposite  wall  by  means  of  a  membranous  layer,  so  as 
to  constitute  a  complete  partition,  the  lamina  spiralis.  The  osseous 
lamina  spiralis  consists  of  two  thin  lamellae  of  bone,  between  which,  and 
through  the  perforations  on  their  surfaces,  the  filaments  of  the  cochlear 
nerve  reach  the  membrane  of  the  cochlea.  At  the  apex  of  the  cochlea 
the  lamina  spiralis  terminates  by  a  pointed,  hook-shaped  process,  tlie 
hamulus  laminae  spiralis.  The  two  s^ae  of  the  cochlea,  which  are  conn 
pletely  separated  throughout  their  length  in  the  living  ear,  communicate 
superiorly  over  the  hamulus  laminae  spiralis  by  means  of  an  opening 
common  to  both,  which  has  been  termed  by  Breschet  helico-trma 
(SX/|,  iXiffffM  volvere — r^fjM),  Inferiorly,  one  of  the  two  scale,  the 
scala  vestibuli,  terminates  by  means  of  an  oval  aperture  in  the 
anterior  ventricle  of  the  vestibule;  while  the  other,  the  scala  tympani, 
becomes  somewhat  expanded,  and  opens  into  the  tympanum 
through  the  fenestra  rotimda  (fenestra  cochleae).  Near  llie  termi* 
nation  of  the  scala  tympani  is  the  small  opening  of  the  aquseduetos 
cochleae. 

The  internal  surface  of  the  osseous  labyrinth  is  lined  by  n/lbn- 
serous  membrane,  which  is  analogous  to  the  dura  mater  in  performing 
the  office  of  a  periosteum  by  its  exterior,  whilst  it  fulfils  the  purpose 
of  a  serous  membrane  by  its  internal  layer,  secreting  a  limpid  fluid, 
the  aqua  labyrinthi  (liquor  Cotunnii),  and  sending  a  reflection  inwaids 
upon  the  nerves  distributed  to  the  membranous  labyrinth.  In  Ike 
cochlea  the  membrane  of  the  labyrinth  invests  the  two  surj&ces  of  the 
bony  lamina  spiralis,  and  being  continued  from  its  border  across  the 
diameter  of  the  canal  to  its  outer  wall,  forms  the  membranous  lamina 
spiralis,  and  completes  the  separation  between  the  scala  tympani  and 
scala  vestibuli.  The  fenestra  ovalis  and  fenestra  rotunda  are  closed 
by  an  extension  of  this  membrane  across  them,  assisted  by  the  mem- 
brane of  the  tympanum  and  a  proper  intermediate  layer.  Besides 
lining  the  interior  of  the  osseous  cavity,  the  membrane  of  the  laby- 
rinth sends  two  delicate  processes  along  the  aqueducts  of  the  vestibule 
and  cochlea  to  the  internal  surface  of  the  dura  mater,  with  which  they 
are  continuous.    These  processes  are  the  remains  of  a  communication 
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membranous  semicircular  canals  are  two-thirds  smaller  in  diauMta 
than  the  osseous  canals. 

The  membranous  lab3rrinth  is  retained  in  its  position  by  means  of 
the  numerous  nervous  filaments  which  are  distributed  to  it  from  the 
openings  in  the  inner  wall  of  the  vestibule,  and  is  separated  finm 
the  lining  membrane  of  the  labyrinth  by  the  aqua  labyrinthL  In 
structure  it  is  composed  of  four  layers :  an  external  or  serous  layeif 
derived  from  the  lining  membrane  of  the  labyrinth  ;  a  vascular  laya* 
in  which  an  abundance  of  minute  vessels  are  distributed  ;  a  nervou 
layer,  formed  by  the  expansion  of  the  filaments  of  the  vestibular  nenre 
and  an  internal  and  serous  membrane,  by  which  the  limpid  fluid  which 
fills  its  interior  is  secreted.  Some  patches  of  pigment  have  been  ob- 
served by  Mr.  Wharton  Jones  in  the  tissue  of  the  membranous  laby- 
rinth of  man.    Among  animals  such  spots  are  constant. 

The  membranous  labyrinth  is  filled  in  its  interior  with  a  limpid 
fluid,  first  well  described  by  Scarpa,  and  thence  named  liquor  Scarps* 
(endolymph,  vitreous  humour  of  the  ear),  and  contains  two  small  cat 
careous  masses  called  otoconites.  The  oioconites  (oSg^  »<r«;  jmm;,  the 
ear-dust),  consist  of  an  assemblage  of  minute,  crystalline  particles  of  ca^ 
bonate  and  phosphate  of  lime,  held  together  by  animal  substance,  and 
probably  retained  in  form  by  a  reflection  of  the  lining  membrane  of 
the  mebranous  labyrinth.  They  are  found  suspended  in  the  liqaor 
Scarpae ;  one  in  the  sacculus  conmiunis,  the  other  in  the  saccolus 
proprius,  from  that  part  of  each  sac  with  which  the  nerves  are  con- 
nected. 

The  Auditory  nervb  divides  into  two  branches  at  the  bottom  of 
the  cul  de  sac  of  the  meatus  auditorius  intemus;  a  vestibular  nerve* 
and  a  cochlear  nerve.  The  vestibular  nerve,  the  most  posterior  of 
the  two,  divides  into  three  branches,  superior,  middle,  and  inferior. 
The  superior  vestibular  branch  gives  off  a  number  of  filaments  which 
pass  through  the  minute  openings  of  the  eminentia  pyramidalis  and 

the  vestibule,  and  that  below  it  in  the  inferior  ventricle.  12.  The  sacculoi 
proprius  situated  in  the  anterior  ventricle ;  its  otoconite  is  seen  through  its 
membranous  parietes,  and  a  nervous  fasciculus  derived  from  the  middle 
branch  of  the  vestibular  nerve  is  distributed  to  it.  The  spaces  around  tbe 
membranous  labyrinth  are  occupied  by  the  aqua  labyrintni.  13.  The  fint 
turn  of  the  cochlea;  the  figtnre  points  to  the  scala  tympani.  14.  The  extze* 
mity  of  the  scala  tympani  corresponding  with  the  fenestra  rotunda.  16.  *!%« 
lamina  roiralis;  the  figure  is  situated  in  the  scala  vestibuli.  16.  The  open- 
ing of  the  scala  vestibuli  into  the  vestibule.  17<  The  second  turn  of  the 
cochlea;  the  figure  is  placed  upon  the  lamina  spiralis,  and  therefore  in  the 
scala  vestibuli,  the  scala  tympani  being  beneath  the  lamina,  ig.  The  re- 
maining half  turn  of  the  cochlea ;  the  figure  is  placed  in  the  scala  tympam. 
19  The  lamina  spiralis  terminating  in  a  faldform  extremity.  The  dark  spaee 
included  within  the  falciform  curve  of  the  extremity  of  the  lamina  spiralnis 
the  helicotrema.    20-  The  infimdibulum. 

*  Antonio  Scarpa  is  celebrated  for  several  beautiful  surgical  and  anatomi- 
cal monographs;  as,  for  example,  his  work  on  "  Aneurism.'*  "  De  Audita  et 
Olfactu,"  &c.  An  account  of  the  aqua  labyrinthi  will  be  found  in  his  amito> 
mical  observations  "  De  Structure  Fenestree  Rotundee,  et  de  Timpano 
Secundario." 
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superior  Tentricle  of  the  vestibule,  and  are  distributed  to  the  sacculus 
communis  and  ampullae  of  the  perpendicular  and  horizontal  semicircular 
canals.  The  middle  vestibular  branch  sends  oiF  numerous  filaments, 
which  pass  through  the  openings  of  the  macula  cribrosa  in  the  anterior 
ventricle  of  the  vestibule,  and  are  distributed  to  the  sacculus  proprius. 
The  inferior  and  smallest  branch  takes  its  course  backwards  to  the 
posterior  wall  of  the  vestibule,  and  gives  off  filaments  which  pierce  the 
wall  of  the  ampullary  dilatation  of  the  oblique  canal  to  be  distributed 
upon  its  ampulla.  According  to  Stiefensand  there  is  in  the  situation 
of  the  point  of  entrance  of  the  nervous  filaments  into  the  ampullae  a 
deep  depression  upon  the  exterior  of  the  membrane,  and  upon  the  in- 
terior a  corresponding  projection,  which  forms  a  kind  of  transverse 
septum,  partially  dividing  the  cavity  of  the  ampulla  into  two  cham- 
bers. In  the  substance  of  the  sacculi  and  ampullae,  the  nervous 
filaments  radiate  in  all  directions,  anastomosing  with  each  other,  and 
forming  interlacements  and  loops,  and  they  terminate  upon  the  inner 
surface  of  the  membrane  in  minute  papillae,  resembling  those  of  the 
retina. 

The  Cochlear  nerve  divides  into  numerous  filaments  which  enter  the 
foramina  of  the  tractus  spiralis  foraminulentus  in  the  base  of  the 
cochlea,  and  passing  upwards  in  the  canals  of  the  modiolus,  bend  out- 
wards at  right  angles,  to  be  distributed  in  the  tissue  of  the  lamina 
spiralis.  The  central  portion  of  the  nerve  passes  through  the  tubulus 
centralis  of  the  modiolus,  and  supplies  the  apicial  portion  of  the  lamina 
spiralis.  In  the  lamina  spiralis  the  nervous  filaments  lying  side  by 
side  on  an  even  plane  form  numerous  anastomosing  loops,  and  spread 
out  into  a  nervous  membrane.  According  to  Treviranus  and  Gottsche, 
the  ultimate  terminations  of  the  filaments  assume  the  form  of  papillae. 

The  Arteries  of  the  labyrinth  are  derived  principally  from  the 
auditory  branch  of  the  superior  cerebellar  artery. 
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The  Tongue  is  composed  of  muscular  fibres,  which  are  distributed  in 
layers  arranged  in  various  directions :  thus,  some  are  disposed  Umgi- 
twUnaUy ;  others  transversely ;  others,  again,  Miquely  and  vertically. 
Between  the  muscular  fibres  is  a  considerable  quantity  of  adipose 
substance. 

The  tongue  is  connected  posteriorly  with  the  os  hyoides  by  muscular 
attachment,  and  to  the  epiglottis  by  mucous  membrane,  forming  the 
three  folds  which  are  called  fra.na  epigloitidis.  On  either  side  it  is 
held  in  connection  with  the  lower  jaw  by  mucous  membrane,  and  in 
front  a  fold  of  that  membrane  is  formed  beneath  its  under  surfEice, 
which  is  named  Jrcenum  linffua. 

The  sur&ce  of  the  tongue  is  covered  by  a  dense  layer  analogous  to 
the  corium  of  the  skin,  which  gives  support  to  papillae.    A  raphe 
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marks  the  middle  line  of  the  organ,  and  divides  it  into  symmetnol 
halves. 

The  PapilU  of  the  tongue  are  the  — 

Papillae  circumvallatse. 
Papillae  conicae. 
Papillae  filiformes. 
Papillae  fimgifonnes. 

The  PapUhB  circumvaUaia  are  of  large  size,  and  hxna  fifteen  to 
twenty  in  number.  They  are  situated  on  the  dorsum  of  the  tongue, 
near  its  root,  and  form  a  row  on  each  side,  which  meets  its  ^v 
at  the  mid(Ue  line,  like  the  two  branches  of  the  letter  A.  Eadi 
papilla  resembles  a  cone,  attached  by  its  apex  to  the  bottom  of  a  cb{k 
shaped  depression :  hence  they  are  also  named  papillae  ccUyafonuk 
This  cup- shaped  cavity  forms  a  kind  of  fossa  around  the  papills, 
whence  their  name  drcumvallaUt,  At  the  meeting  of  the  two  rows  of 
these  papillae  upon  the  middle  of  the  root  of  the  tongue,  is  a  de^ 
mucous  follicle  called /brarnen  cacum. 

The  Papilla  conica  and  JUi/ormes  cover  the  whole  suifiux  of  tlie 
tongue  in  front  of  the  circumvallatae,  but  are  most  abundant  near  ill 
apex.  They  are  conical  and  filiform  in  shape,  and  have  their  poistt 
directed  backwards. 

The  PapHUefungiformes  are  irregularly  dispersed  over  the  domB 
of  the  tongue,  and  are  easily  recognised  among  the  other  papiDs  liy 
their  rounded  heads  and  larger  size.  A  number  of  these  papillae  wiD 
generally  be  observed  at  the  tip  of  the  tongue. 

Behind  the  papillae  circumvallatae,  at  the  root  of  the  tongue,  are  t 
number  of  miicoTis  glands^  which  open  upon  the  sur&ce.  They  hs^ 
been  improperly  described  as  papillae  by  some  authors. 

Vessels  and  Nerves,  —  The  tongue  is  abundantly  supplied  with 
blood  by  the  lingual  arteries. 

The  Nerves  are  three  in  number,  and  of  large  size :  The  gmta- 
lory  branch  of  the  fifth,  which  is  distributed  to  the  papillae,  and  is  the 
nerve  of  common  sensation  and  of  taste.  The  ^osso-pharyngeal^  wludi 
is  distributed  to  the  mucous  membrane,  follicles,  and  ghmds  of  the 
tongue,  is  a  nerve  of  sensation  and  motion  ;  it  also  serves  to  associate 
the  tongue  with  the  pharynx  and  larynx.  Panizza's  expeiimoits, 
tending  to  prove  that  this  is  the  true  nerve  of  taste,  are  rendered 
questionable  by  recent  observations.  The  hypo^ossal  is  the  motor 
nerve  of  the  tongue,  and  is  distributed  to  the  muscles. 

The  Mucous  membrane  which  invests  the  tongue,  is  contimioai 
with  the  dermis  along  the  margin  of  the  lips.  On  either  side  of  the 
fraenum  linguae  it  may  be  traced  through  the  sublingual  ducts  into 
the  sublingual  glands,  and  along  Wharton's*  ducts  into  the  sab- 

*  Thomas  Wharton,  an  Enghah  physician,  devoted  considenble  sttentioB  to 
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maxillary  glands  :  from  the  sides  of  the  cheeks  it  passes  through  the 
openings  of  Stenon^s*  ducts  to  the  parotid  glands:  in  the  fieiuces,  it 
forms  the  assemblage  of  follicles  called  tonsils,  and  may  be  thence 
traced  downwards  into  the  larynx  and  pharynx,  where  it  is  continuous 
with  the  general  gastro-pulmonary  mucous  membrane. 

Beneath  the  mucous  membrane  of  the  mouth  are  a  number  of  small 
glandular  granules^  which  pour  their  secretion  upon  the  surface.     A* 
considerable  number  of  them  are  situated  within  the  lips,  in  the 
palate,  and  in  the  floor  of  the  mouth.     They  are  named  from  the 
position  which  they  may  chance  to  occupy,  labial,  palatine  glands,  &c 
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The  Skin  is  the  exterior  investment  of  the  body,  which  it  serves  to 
cover  and  protect.  It  is  continuous  at  the  apertures  of  the  internal 
cavities  with  the  lining  membrane  of  those  cavities,  the  internal  skin 
or  mucous  membrane,  and  is  composed  essentially  of  two  layers, 
dermis  and  epidermis. 

The  DERMIS  or  cutis  is  chiefly  composed  of  areolar  tissue,  besides 
which  it  has  entering  into  its  structure  elastic  and  contractile  fibrous 
tissue,  together  with  blood-vessels,  lymphatic  vessels  and  nerves. 
The  areolar  tissue  exists  in  greatest  abundance  in  the  deeper  stratum 
of  the  dermis,  which  is  consequently  dense,  white,  and  coarse  ;  the 
superficial  stratum,  on  the  other  hand,  is  fine  in  texture,  reddish  in 
colour,  soft,  raised  into  minute  papillae,  and  highly  vascular  and  sensi- 
tive. These  differences  in  structure  have  given  rise  to  a  division 
of  the  dermis  into  the  deep  stratum,  or  corium,  and  the  superficial,  or 
papillary  layer. 

In  the  Corium  the  areolar  tissue  is  collected  into  fiisciculi,  which 
are  small,  and  closely  interwoven  in  the  superficial  strata,  large  and 
coarse  in  the  deep  strata ;  in  the  latter  forming  an  areolar  network 
with  large  areolae,  which  are  occupied  by  adipose  tissue.  These 
areolae  are  the  channels  by  which  the  branches  of  vessels  and  nerves 
find  a  safe  passage  to  the  papillary  layer,  in  which  and  in  the  superficial 
strata  of  the  corium  they  are  principally  distributed.  The  yellow 
elastic  tissue  is  found  chiefly  in  the  superficial  strata,  the  red  con- 
tractile tissue  in  the  deep.  It  is  to  the  latter  that  the  nipples  and 
scrotum  owe  their  contractile  powers,  and  the  general  surfiEwe  of  the 
skin  the  contraction  which  is  known  by  the  name  of  ciUis  anserina. 
The  corium  presents  some  variety  in  thickness  in  different  parts  of  the 
body.  Thus  in  the  more  exposed  regions,  as  the  back,  the  outer 
sides  of  the  limbs,  the  palms  and  the  soles,  it  is  remarkable  for  its 
thickness  ;  while  on  protected  parts  it  is  comparatively  thin.     On  the 

the  anatomy  of  the  various  glands :  his  work,  intitled  "  Adenographia,"  &c.  was 
published  in  1656. 

*  Nicholas  Stenon,  a  Damsh  anatomist :  he  was  made  professor  in  Copen- 
hi^n  in  1672. 
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papilla  upon  the  internal  Bur&ce  of  the  cheek,  oppoaite  the  iccai 
mokr  tooth  of  the  upper  jaw;  and,  piercing  the  hucdnator  nude, 
crosses  the  masseter  to  the  anterior  border  of  the  gland,  vhoii: 
divides  into  several  branches,  which  subdivide  and  ramify  thioo|^iB 
structure,  to  terminate  in  the  small  csecal  poaches  of  which  the  g)aii 
composed.  A  small  branch  is  generally  given  off  firom  the  duct  itt 
crossing  the  masseter  muscle,  which  forms,  by  its  ramificatioiii  at 
terminal  dilatations,  a  small  glandular  appendage,  the  socia  parotids 
Stenon^s  duct  is  remarkably  dense  and  of  considerable  thickn^vtt 
the  area  of  its  canal  is  extremely  small. 

The  SuhmajriUaiy  gland  is  situated  in  the  posterior  angle  of  tk 
submaxillary  triangle  of  the  neck.  It  resto  upon  the  hyo-glosmai 
mylo-hyoideus  muscles,  and  is  covered  in  by  the  body  of  the  lower jn 
and  by  the  dtvp  cenicaJ  fascia.  It  is  separated  &om  the  parotid  ^  ' 
by  the  stylo-maxillary  ligament,  and  from  the  sublingual  by  the  n7)>- 
hyoideus  muscle.  Embedded  among  its  lobules  are  the  fiidal  Ktajti 
submaxillary  ganglion. 

The  excretory  duct  (Wharton^s)  of  the  submaxillary  gland  emr 
mences  upon  the  papilla,  by  the  side  of  the  fraenum  lingns,  and  pM> 
backwards  beneath  the  mylo-hyoideus  and  resting  upon  the  hyo^osB 
muscle,  to  the  middle  of  the  gland,  where  it  divides  into  numcfNi 
branches,  which  ramify  through  the  structure  of  the  gland  to  its  ttd 
terminations.  It  lies  in  its  course  against  the  mucous  membni' 
forming  the  floor  of  the  mouth,  and  causes  a  prominence  of  ^ 
membrane. 

The  Sublingual  is  an  elongated  and  flattened  gland,  situated  bena& 
the  mucous  membrane  of  the  floor  of  the  mouth,  on  each  side  of  ^ 
fraenum  lingutne.  It  is  in  relation  above  with  the  mucous  memhnw: 
in  front  with  the  depression  by  the  side  of  the  symphysis  of  theloia 
jaw ;  externally  with  the  mylo-hyoideus  muscle ;  and  iaUemaUy  in& 
the  hj-poglossal  nerve  and  genio-hyo-glossus  muscle. 

It  pours  its  secretion  into  the  mouth  by  seven  or  eight  small  dncti. 
which  commence  by  small  openings  on  each  side  of  the  fraeoBB 
linguae. 

Structure. — The  salivary  are  conglomerate  glands,  consisting  « 
Io1>es,  which  are  made  up  of  polygonal  lobules,  and  these  of  still  wme- 
lobules. 

The  smallest  lobule  is  apparently  composed  of  granules,  which  or 
minute  caecal  pouches,  formed  by  the  dilatation  of  the  extreme  ramifi- 
cations of  the  ducts.  These  minute  ducts  imite  to  form  lobular  doctfi 
and  the  lobular  ducts  constitute  by  their  union  a  single  exoetor 
duct.  The  caecal  pouches  are  connected  by  areolar  tissue,  so  at  tf 
form  a  minute  lobule ;  the  lobules  are  held  together  by  a  more  cos- 
denscd  areolar  layer ;  and  the  larger  lobes  are  enveloped  by  a  deoif 
cellulo-fibrous  capsule,  which  is  firmly  attached  to  the  deep  cerricil 
fascia. 

hasren  in  1672.    His  work,  "  De  Musculis  et  Glandulis  ObservatioDes,"  «»  . 
puuliisbed  in  1664.  i 
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which  it  serves  to  envelope  and  defend.  That  surface  of  the  epider- 
mis which  is  exposed  to  the  influence  of  the  atmosphere  and  exterior 
sources  of  injury  is  hard  and  homy  in  texture,  while  that  which  lies 
in  contact  with  the  papillary  layer  is  soft  and  cellular.  Hence  the 
epidermis,  like  the  dermis,  is  divisible  into  two  layers,  external  and 
internal,  the  latter  being  termed  the  rete  mucosum.  Moreover,  the 
epidermis  is  laminated  in  structure,  and  the  laminae  present  a  progres- 
sively increasing  tenuity  and  density  as  they  advance  from  the  inner 
to  the  outer  sur&ce.  This  difference  of  density  is  dependent  on  the 
mode  of  growth  of  the  epidermis,  for  as  the  external  surface  is  con- 
stantly subjected  to  destruction  from  attrition  and  chemical  action,  so 
the  membrane  is  continually  reproduced  on  its  internal  surface,  new 
layers  being  successively  formed  on  the  dermis  to  take  the  place  of  the 
old. 

The  mode  of  growth  of  the  epidermis  may  be  thus  briefly  explained; 
a  stratum  of  plastic  lymph  (liquor  sanguinis)  is  poured  out  upon  the 
surface  of  the  dermis.  This  fluid,  by  virtue  of  the  vital  force  inherent 
in  itself,  and  communicated  to  it  by  contact  with  a  living  tissue,  is  con- 
verted into  granules,  which  are  termed  cell-germs  or  cyto-blasts.  By 
endosmosis,  these  cyto-blasts  imbibe  serum  from  the  lymph  and  adja- 
cent tissues,  and  the  outermost  layer  or  pellicle  of  the  cyto-blast  be- 
comes gradually  distended  by  the  imbibed  fluid.  The  cyto-blast  has 
now  become  a  cell,  and  the  solid  portion  of  the  cyto-blast,  which  always 
remains  adherent  to  some  one  point  of  the  internal  surface  of  the  cell- 
membrane,  is  the  nttdeus  of  the  celL  Moreover,  within  the  nucleus 
one  or  several  nuclei  are  formed 
which  are  termed  nudedu    By  a  Fig.  i6o.* 

continuance  of  the  process  of  imbi- 
bition, the  cell  becomes  more  or  less 
spherical;  so  that,  at  this  period, 
every  part  of  the  surface  of  the  pa- 
pillary layer  of  the  dermis  is  coated  ^  f^^^ 
by  a  thin  and  membranous  stratum, 
consisting  of  spherical  cells  lying  &  q 
closely  pressed  together,  and  corre- 
sponding with    every  irregularity  ^ 
which  the  papillae  present.     But,  as               \^ 
this  production  of  cells  is  a  function               /  , 
constantly  in  operation,  a  new  lay- 
er is  formed  before  the  first  is  com- 
pleted, and  the  latter  is  separated 
by  subsequent  formations  farther  and  farther  from  the  surface  of  the 

*  A  diu^ram  illustrative  of  the  development  of  the  epidermis,  and  of  epithelia 
in  genend.  1.  A  granule  or  cyto-blast.  2.  The  cell  seen  rising  on  the  cyto- 
blast  ;  the  latter  is  now  a  nucleus  and  a  nucleolus  may  be  detected  in  its  interior. 
3.  The  spheroidal  cell.  4.  The  oval  cell.  6.  The  elliptical  cell  6  The  flat- 
tened cell ;  which,  by  contact  of  its  walls,  is  speedily  converted  into  a  scale  in 
which  the  nucleus  is  lost.  7.  A  nucleated  scale  as  seen  upon  its  flat  surface. 
8.  A  cluster  of  such  scales. 
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papillary  layer.  With  loss  of  contact  with  the  detmis,  the  vital  fine 
IS  progresbively  diminished ;  the  cell  becomes  subject  to  the  inflaentt 
of  physical  laws,  and  evaporation  of  its  fluid  slowly  ensues.  In  m- 
sequence  of  this  e>'aporation  the  cell  becomes  collapsed  and  flattavd, 
and  assumes  an  elliptical  form ;  the  latter  is  by  degrees  couTOted  into 
the  flat  cell  with  parallel  and  contiguous  layers,  and  an  included  in- 
cleolated  nucleus ;  and  lastly,  the  flattened  cell  desiccates  into  a  ^ 
membranous  scale,  in  which  the  nucleus  is  no  longer  apparent,  td 
is  thrown  off  by  desquammation. 

From  this  explanation  it  is  apparent  that  the  epidermis  must  be 
composed  of  a  series  of  strata  of  nucleolo-nucleated  cells,  which  ezhilit 
a  progressive  increase  of  flattening,  from  the  plastic  fluid  and  cyto- 
blasts  of  the  deepest  layer  to  the  thin  and  homy  scales  of  the  oaUt- 
most  layers.  It  is  this  peculiarity  that  enables  us  to  split  the  epidtf- 
mis  into  laminae,  the  deepest  of  these  laminae,  composed  of  the  loft 
and  newly  formed  cyto-blasts  and  cells,  being  the  rete  mueosum.  Ib 
the  deepest  layer,  the  cyto-blasts  are  connected  with  each  other  by  the 
unemployed  portion  of  plastic  lymph  which  constitutes  an  inteicellB* 
lar  substance ;  the  cells  are  connected  by  their  parietes,  and  the  fla^ 
tened  cells  and  scales  by  their  sur&ces  and  borders. 

The  under  surface  of  the  epidermis  is  accurately  modelled  on  the 
papillary  layer  of  the   dermis,  each  papilla  having    its  appropriate 
sheath  in  the  newly-formed  epidermis  or  rete  mueosum,  and  ead 
irregularity  of  surface  of  the  former  having  its  representative  in  the 
soft  tissue  of  the  latter.    On  the  external  surface,  this  character  is  lost; 
the  minute  elevations  corresponding  with  the  papillae,  are,  as  it  weie, 
polished  down,  and  the  surface  is  rendered  smooth  and  uniform.     The 
palmar  and  plantar  surfaces  of  the  hands  and  feet  are,  however,  an  ex- 
ception to  this  rule ;  for  here,  in  consequence  of  the  large  size  of  the 
papillae  and  their  peculiar  arrangement  in  rows,  ridges  corresponding 
with  the  papillae  are  strongly  marked  on  the  superficial  surfisu»  of  the 
epidermis.   The  epidermis  is  remarkable  for  its  thickness  in  situations 
where  the  papillae  are  large,  as  in  the  palms  and  soles.     In  other 
situations,  it  assumes  a  ch^acter  which  is  also  due  to  the  nature  of  the 
sur£Eice  of  the  dermis ;  namely,  that  of  being  marked  by  a  network  of 
linear  furrows,  which  trace  out  the  sur£Eu:e  into  small  polygonal  and 
lozenge-shaped  areae.    These  lines  correspond  with  the  folds  of  the 
dermis  produced  by  its  movements,  and  are  most  numerous  wheie 
those  movements  are  the  greatest,  as  in  the  plexuses  and  on  the  con- 
vexities of  joints. 

The  dark  colour  of  the  skin  among  the  natives  of  the  South  is  due 
to  the  presence  of  granules  of  pigment,  which  are  disseminated  in  the 
interstices  of  the  cyto-blasts  and  cells  of  the  rete  mueosum,  or  deve- 
loped in  the  same  situation  into  proper  pigment  cells.  In  the  8upe^ 
ficial  layers  of  the  epidermis,  as  evaporation  proceeds,  the  colour  ci 
the  pigment  is  gradually  lost. 

The  pores  of  the  epidermis  are  the  openings  of  the  perspiratory  ducta, 
hair  follicles,  and  sebaceous  follicles. 
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Vessels  and  Nerves. — The  Arteries  of  the  dermis  which  enter  its 
structure  through  the  areolae  of  the  under  surface  of  the  corium,  divide 
into  innumerable  intermediate  yessels,  which  form  a  rich  capillary 
plexus  in  the  superficial  strata  of  the  skin  and  in  its  papillary  layer. 
In  the  papillae  of  some  parts  of  the  dermis,  as  in  the  longitudinal  pli- 
cations beneath  the  naU,  the  capillary  vessels  form  simple  loops,  but 
in  other  papillae  they  are  convoluted  to  a  greater  or  less  degree  in  pro- 
portion to  the  size  and  importance  of  the  papillae.  The  Lymphatic 
vessels  probably  form,  in  the  superficial  strata  of  the  dermis,  a  plexus, 
the  meshes  of  which  are  interwoven  with  those  of  the  capillary  and 
nervous  plexus.  No  lymphatics  have  as  yet  been  discovered  in  the 
papillae. 

The  Nerves  of  the  dermis,  after  entering  the  areolae  of  the  deeper 
part  of  the  corium,  divide  into  minute  fasciculi,  and  these  quickly  separ 
rate  into  primitive  fibres,  which  form  loops  in  the  papillae.  In  the  less 
sensitive  parts  of  the  skin  the  loops  are  simple,  and  more  or  less  acute 
in  their  bend,  in  conformity  with  the  figure  of  the  papilla.  In  the  sen- 
sitive parts,  however,  and  especially  in  the  tactile  papillee  of  the  pulps 
of  the  fingers,  the  loop  is  convoluted  to  a  greater  or  less  extent,  and 
acts  as  a  multiplier  of  sensation. 

APPENDAGES   OP   THE   SKIN. 

The  appendages  of  the  skin  are  the  nails,  hairs,  sebaceous  glands, 
and  perspiratory  glands  and  ducts. 

The  Nails  are  homy  appendages  of  the  skin,  identical  in  formation 
with  the  epidermis,  of  which  they  are  a  part.  A  nail  is  convex  on  its 
external  surface,  concave  within,  and  implanted  by  means  of  a  thin 
margin  or  root  in  a  fold  of  the  dermis  (matrix),  which  is  nearly  two 
lines  in  depth,  and  acts  the  part  of  a  follicle  to  the  nail.  At  the 
bottom  of  the  groove  of  the  follicle  are  a  number  of  filiform  papillae, 
which  produce  the  margin  of  the  root,  and,  by  the  successive  formation 
of  new  cells,  push  the  nail  onwards  in  its  growth.  The  concave  sur- 
face of  the  ntiil  is  in  contact  with  the  dermis,  and  the  latter  is  covered 
by  papillae,  which  perform  the  double  office  of  retaining  the  nail  in  its 
place,  and  giving  it  increased  thickness  by  the  addition  of  newly- 
formed  cells  to  its  under  surface.  It  is  this  constant  change  occurring 
in  the  under  surface  of  the  nail,  co-operating  with  the  continual  re-pro- 
duction taking  place  along  the  margin  of  the  root,  which  ensures  the 
growth  of  the  nail  in  the  proper  direction.  The  nail  derives  a  peculi- 
arity of  appearance  from  the  disposition  and  form  of  the  papillae  on  the 
ungueal  sur&ce  of  the  dermis.  Thus,  beneath  the  root,  and  for  a 
short  distance  onwards  towards  its  middle,  the  dermis  is  covered  by 
papillae  which  are  more  minute,  and  consequently  less  vascular  than  the 
papillae  somewhat  farlAier  on.  This  patch  of  papillae  is  bounded  by  a 
semilunar  line,  and  that  part  of  the  nail  covering  it  being  lighter  in  co- 
lour than  the  rest,  has  been  termed  lunula.  Beyond  the  lunula  the 
papillae  are  raised  into  longitudinal  plaits,  which  are  exceedingly  vascn- 
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lar,  and  give  a  deeper  tint  of  redness  to  the  nail.  These  plait-like 
papillae  of  the  dermis  are  well  calculated  by  their  form  to  offer  an  ex- 
tensive sm&ce  both  for  the  adhesion  and  formation  of  the  nail.  The 
cyto-blasts  and  cells  are  developed  on  every  part  of  their  surface, 
both  in  the  grooves  between  the  plaits  and  on  their  sides,  and  a  lamina 
of  nail  is  formed  between  each  pair  of  plaits.  When  the  under  sur- 
&ce  of  a  nail  is  examined,  these  longitudinal  laminae,  corresponding 
with  the  longitudinal  papillae  of  the  ungueal  portion  of  the  dermis,  are 
distinctly  apparent,  and  if  the  nail  be  forcibly  detached,  the  laminae 
may  be  seen  in  the  act  of  parting  from  the  grooves  of  the  papillae.  It 
is  this  stnicture  that  gives  rise  to  the  ribbed  appearance  of  the  nail. 
The  papillary  surface  of  the  dermis  which  produces  the  nail  is  conti- 
nuous around  the  circumference  of  the  attached  part  of  that  organ 
with  the  dermis  of  the  surrounding  skin,  and  the  homy  structure  of 
the  nail  is  consequently  continuous  with  that  of  the  epidermis. 

Hairs  are  homy  appendages  of  the  skin  produced  by  the  involution 
and  subsequent  evolution  of  the  epidermis ;  the  involution  constituting 
the  follicle  in  which  the  hair  is  enclosed,  and  the  evolution  the  shaft  of 
the  hair.  Hairs  vary  much  in  size  and  length  in  different  parts  of  the 
body ;  in  some  they  are  so  short  as  not  to  appear  beyond  the  follicle ; 
in  others  they  grow  to  a  great  length,  as  on  the  scalp ;  while  along  the 
margins  of  the  eyelids  and  in  the  whiskers  and  beard,  they  are  re- 
markable for  their  thickness.  Hairs  are  generally  more  or  less  flatten- 
ed in  form,  and  when  the  extremity  of  a  transverse  section  is  examined, 
it  is  found  to  possess  an  elliptical  or  reniform  outline.  This  examina- 
tion also  demonstrates  that  the  centre  of  the  hair  is  porous  and  loose  in 
texture,  while  its  circumference  is  dense ;  thus  affording  some  ground 
for  a  division  into  a  cortical  and  a  medullary  portion.  The  free  extre- 
mity of  a  hair  is  generally  pointed,  and  sometimes  split  into  two  or 
three  filaments.  Its  attached  extremity  is  implanted  deeply  in  the  in- 
tegument extending  through  the  dermis  into  the  sub-cutaneous  areolar 
tissue,  where  it  is  surrounded  by  adipose  cells.  The  central  extremity 
of  a  hair  is  larger  than  its  shaft,  and  is  called  the  root  or  bulb.  It  is 
usually  infundibular  in  form  in  the  larger  hairs,  and  conical  in  the 
smaller  hairs,  and  those  of  the  head. 

At  the  bottom  of  each  hair-follicle  is  a  vascular  and  sensitive  for- 
mative substance  or  pulp,  which  is  analogous  to  a  papilla  of  the  dermis, 
and  is  the  producing  organ  of  the  hair.  The  process  of  formation  of 
a  hair  by  its  pulp  is  identical  with  that  of  the  formation  of  the  epider- 
mis by  the  papillary  layer  of  the  dermis.  A  stratum  of  plastic  lymph 
is  in  the  first  instance  exuded  by  the  capillary  plexus  of  the  pulp,  the 
lymph  undergoes  conversion,  first  into  cyto-blasts,  then  into  cells,  and 
the  latter  are  either  lengthened  out  or  split  into  fibres.  The  cells 
which  are  destined  to  form  the  surface  of  the  hair  undergo  a  different 
process.  They  are  converted  into  flat  scales,  wMch  enclose  the  fibrous 
stmcture  of  the  interior.  These  scales,  as  they  are  successively  pro- 
duced, overlap  those  which  precede  and  give  rise  to  the  prominent  and 
waving  lines  which  may  be  seen  around  the  circumference  of  a  hair. 


It  is  tliia  overlapping  line  tbat  is  the  cause  of  the  mughneu  whkh  we 
experience  in  drawing  a  hair  trom  its  point  to  its  bulb  between  the 
Angers.  The  bulb  is  the  newly  formed  portion  of  tbo  hair  :  it  corre- 
aponda  in  figure  witb  that  of  the  pulp,  and  its  eipanded  form  i>  due  to 
the  greater  bulk  of  the  ficeli  c^s  as  compared  with  the  fibres  and 
scalea  into  which  ikey  are  subiequenCty  converted  in  the  ahaft  of  thu 

The  colour  of  the  hair,  like  that  of  the  «Hdermis,  ia  due  to  the  pre- 
senee  of  gianulea  of  pigment  conlwned  witiiin  and  among  the  cella. 

The  SsBACioUH  nLANDS  are  sacculated  glandular  organs  embedded 
in  the  substance  of  the  dermia,  and  presenting  every  variety  of  eom- 
pleiitj,  from  the  simplest  pouch-like  follicle  to  the  sacculated  and  lo- 

'  'HieacstDmyDf  the  tkin,    1.  The  epidermis,  ihowiDg  the  oblique  laminie 

■uifww,  2,  The  reK  mucOBUm  or  deep  layer  nf  the  epidermis.  3.  Two  of  the 
qundHUtcral  papillar;  clumpi,  such  ai  Hj«  seen  in  the  palm  of  the  huid  or  Kde 
ef  the  fcnt ;  they  sr«  composed  of  minute  ominl  pLpQls,  4,  The  deep  layer 
of  the  ciltii,  the  iwium.  S.  Adipme  crlU,  6,  A  ludoripuous  iluid  with  in 
(pinl  dud.  iiifh  u  Li  Hcn  ii\  the  pilntaf  the  hud  or  Mle  of  Ike  foat  7- 
Another  Budoriparous  gluid  wit" 
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bokted  g^and.  In  tone  atnatioDi^  tlie  excrrtoiT  docts  of  tiieae  glands 
open  independemhr  on  tliesoiCaceof  theepidamis;iriiflemoCliai,aiid 
the  most  nnmeroiu,  they  tetinnMitf  in  the  lfJlkle«  of  the  haiis.  The 
aefaaoeoiu  gbnds  aMocnted  with  the  hain  are  ncemifiocm  and  lofaohtr 
ed  in  stiucture,  consisting  of  nocnfi  which  open  bj  short  pedoncdated 
tnboli  into  a  connnon  excRtaty  dnct,  and  the  hater,  after  a  shoct 
course,  tenninates  in  the  hair-fallide.  In  the  aca^  there  are  two  of 
these  glands  to  each  hair-fi>Ilide.  On  the  noae  and  £ioe  the  glands  aie 
of  large  size,  distinctly  lobohsed,  and  constantly  asaodated  with  anall 
hair-Mlicles.  In  the  meatns  anditacias  the  sebaceooa  (cenuninoiis) 
g^anda  are  also  large  and  lobnlated,  bat  the  largest  are  thoae  of  the 
eyeHda,  the  Meibomian  glands.  The  exoetny  dncts  <^  sebaceous 
^ands  offer  some  dirnsty  in  diffinent  parts  of  the  body:  thus  in  many 
ntnations  they  are  short  and  straight,  while  in  others,  as  in  the  pafans 
of  the  hands  and  soles  of  the  £eet,  where  the  epidermis  is  thick,  they 
assume  a  spiral  arrangement.  The  sebaceous  ducts  and  ^ands  are 
lined  by  an  iuTersion  of  the  epidomis,  whidi  fimns  a  thick  and  funnel- 
shaped  cone  at  its  commencement,  but  80<m  becomes  uniform  and  soft. 
Sebaceous  glands  are  met  with  in  all  parts  of  the  body,  but  are  most 
abundant  in  the  skin  of  the  £Me,  and  in  those  situations  which  are 
naturally  exposed  to  the  influence  of  friction. 

The  sebaceous  substance  when  it  collects  in  in<»dinate  qnantities 
within  the  excretory  ducts  becomes  the  habitat  of  a  very  roooarkable 
parasitic  animal,  the  aitozoom/oUiemlonan. 

The  SiDORiPAROUS  glands  are  situated  deeply  in  the  integument, 
namely,  in  the  subcutaneous  areolar  tissue,  wh^  they  are  snrround- 
ed  by  adipose  cells.  They  are  smaD,  oblong  bodies,  composed  of  one 
or  more  convoluted  tubuli,  or  of  a  congeries  of  globular  sacs,  which 
open  into  a  common  efferent  duct.  The  latter  ascends  from  the  gland 
through  the  dermis  and  epidermis;,  and  terminates  on  the  sor&oe  by  a 
funnel-shaped  and  oblique  aperture  or  pore.  The  efferent  duct  pre- 
sents some  variety  in  its  course  upwards :  thus,  below  the  dermis  it  is 
curved  and  serpentine,  and  having  pierced  the  dermis,  if  the  epidermis 
be  thin,  it  proceeds  more  or  less  directly  to  the  excreting  pore.  Some- 
times it  is  spirally  curved  beneath  the  dermis,  and  having  passed  the 
latter,  is  regularly  and  beautifully  spiral  in  its  passage  through  the  epi^ 
dermis,  the  last  turn  forming  an  oblique  and  valvular  opening  on  the 
surface.  The  spiral  course  of  the  duct  is  especially  remarkable  in  the 
thick  epidermis  of  the  pafan  of  the  hand  and  sole  of  the  foot.  On 
those  parts  of  the  skin  where  the  papillae  are  irregulariy  distributed, 
the  efferent  ducts  of  the  sudoriparous  glands  open  on  the  snr&ce  also 
irregularly,  while  on  the  palmar  and  plantar  sur&ces  of  the  hands  and 
feet,  the  pores  are  situated  at  regular  distances  along  the  ridges,  at 
points  corresponding  with  the  intervals  of  the  small,  square-shaped 
clumps  of  papillae.  Indeed  the  apertures  of  the  pores,  seen  upon  the 
surface  of  the  epidermic  ridges,  give  rise  to  the  appearance  of  tan^W 
transverse  furrows,  which  intersect  the  ridges  from  point  to  point. 

The  efferent  duct  and  the  component  sacs  and  tubuli  of  the  sadori- 
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parous  gland  are  lined  by  an  inflection  of  the  epidermis.  This  inflec- 
tion is  thick  and  infundibiliform  in  the  upper  stratum  of  the  dermis, 
but  soon  becomes  uniform  and  soft.  The  infundibiliform  projection  is 
drawn  out  from  the  duct  when  the  epidermis  is  removed,  and  may  be 
perceived  on  the  under  surfece  of  the  latter  as  a  nipple-shaped  cone.  A 
good  view  of  the  sudoriferous  ducts  is  obtained  by  gently  separating 
the  epidermis  of  a  portion  of  decomposing  skin ;  or  they  may  be 
better  seen  by  scalding  a  piece  of  skin,  and  then  withdrawing  the  epider- 
mis from  the  dermis.  In  both  cases  it  is  the  lining  sheath  of  epidermis 
which  is  drawn  out  from  the  duct. 
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CHAPTER  X. 

OF  THE  VISCERA. 

That  part  of  the  science  of  anatomy  which  treats  of  the  visoeia  is 
named  splanchnology,  from  the  Greek  words  ^vkayp^vev^  viscus,  and 
Xiytf,  The  viscera  of  the  human  body  are  situated  in  the  three 
great  internal  cavities :  cranio-spioal,  thorax,  and  abdomen.  The 
viscera  of  the  cranio-spinal  cavity,  namely,  the  brain  and  spinal  cord, 
with  the  principal  organs  of  sense,  have  been  already  described,  in 
conjunction  with  the  nervous  system.  The  viscera  of  the  chest  are : 
the  central  organ  of  circulation,  the  heart ;  the  organs  of  respiration, 
the  lungs  ;  and  the  thymus  gland.  The  abdominal  viscera  admit  of  a 
subdivision  into  those  which  properly  belong  to  that  cavity,  viz.  the 
alimentary  canal,  liver,  pancreas,  spleen,  kidneys,  and  supra-renal 
capsules,  and  those  of  the  pelvis :  the  bladder  and  internal  organs  of 
generation. 

THORAX. 

The  thorax  is  the  conical  cavity,  situated  at  the  upper  part  of  the 
trunk  of  the  body  ;  it  is  narrow  above  and  broad  below,  and  is 
bounded  by  the  sternum,  six  superior  costal  cartilages,  ribs,  and  inter- 
costal muscles  in  front ;  laierallif,  by  the  ribs  and  intercostal  muscles ; 
and,  behind^  by  the  same  structures,  and  by  the  vertebral  column,  as 
low  down  as  the  upper  border  of  the  last  rib  and  the  first  lumbar 
vertebra  ;  superiorly^  by  the  thoracic  fascia  and  first  ribs  ;  and  inferi- 
orly,  by  the  diaphragm.  This  cavity  is  much  deeper  on  the  posterior 
than  on  the  anterior  wall,  in  consequence  of  the  obliquity  of  the  dia- 
phragm, and  contains  the  heart  enclosed  in  its  pericardium,  with  the 
great  vessels  ;  the  lungs,  with  their  serous  coverings,  the  pleurae ;  the 
oesophagus ;  some  important  nerves ;  and,  in  the  foetus,  the  thymus 
gland. 

THB  HEART. 

The  central  organ  of  circulation,  the  heart,  is  situated  between  the 
two  layers  of  pleura  which  constitute  the  mediastinum,  and  is  enclosed 
in  a  proper  membrane,  the  pericardium. 

Pericardium, — The  pericardium  is  a  fibro-serous  membrane  like  the 
dura  mater,  and  resembles  that  membrane  in  deriving  its  serous  layer 
from  the  reflected  serous  membrane  of  the  viscus  which  it  encloses. 
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It  cojisists,  therefore,  of  two  layers,  an  external  fibrous  and  an  in- 
ternal serous.  The  fibrous  layer  is  attached,  aboye,  to  the  great 
vessels  at  the  root  of  the  heart,  where  it  is  continuous  with  the  tho- 
racic fascia ;  and  below,  to  the  tendinous  portion  of  the  diaphragm. 
The  serous  membrane  invests  the  heart  with  the  commencement  of  its 
great  vessels,  and  is  then  reflected  upon  the  internal  sur&ce  of  the 
fibrous  layer. 

The  Heart  is  placed  obliquely  in  the  chest,  the  hose  being  directed 
upwards  and  backwards  towards  the  right  shoulder ;  the  apex  forwards 
and  to  the  left,  pointing  to  the  space  between  the  fifth  and  sixth  ribs, 
at  about  two  or  three  inches  from  the  sternum.  Its  under  side  is  flat- 
tened, and  rests  upon  the  tendinous  portion  of  the  diaphragm  ;  its 
upper  side  is  rounded  and  convex,  and  formed  principally  by  the  right 
ventricle,  and  partly  by  the  left.  Surmounting  the  ventricles  are  the 
corresponding  auricles,  whose  auricular  appendages  are  directed  for- 
wards, and  slightly  overlap  the  root  of  the  pulmonary  artery.  The 
pulmonary  artery  is  the  large  anterior  vessel  at  the  root  of  the  heart ; 
it  crosses  obliquely  the  commencement  of  the  aorta.  The  heart  con- 
sists of  two  auricles  and  two  ventricles,  which  are  respectively  named, 
from  their  position,  right  and  left  The  right  is  the  venous  side  of 
the  heart ;  it  receives  into  its  auricle  the  venous  blood  from  every  part 
of  the  body,  by  the  superior  and  inferior  cava  and  coronary  vein. 
From  the  auricle  the  blood  passes  into  the  ventricle,  and  from  the 
ventricle  through  the  pulmonary  artery,  to  the  capillaries  of  the  lungs. 
From  these  it  is  returned  as  arterial  blood  to  the  left  auricle ;  from 
the  left  auricle  it  passes  into  the  left  ventricle  ;  and  from  the  left  ven- 
tricle is  carried  through  the  aorta,  to  be  distributed  to  every  part  of 
the  body,  and  again  returned  to  the  heart  by  the  veins.  This  consti- 
tutes the  course  of  the  adtdl  circulation. 

The  heart  is  best  studied  in  situ,  If^  however,  it  be  removed  from 
the  body,  it  should  be  placed  in  the  position  indicated  in  the  above 
description  of  its  situation.  A  transverse  incision  should  then  be 
made  along  the  ventricular  margin  of  the  right  auricle,  from  the  ap- 
pendix to  its  right  border,  and  crossed  by  a  perpendicular  incision, 
carried  from  the  side  of  the  superior  to  the  inferior  cava.  The  blood 
must  then  be  removed.  Some  fine  specimens  of  white  fibrin  are  fre- 
quently found  with  the  coagula ;  occasionally  they  are  yellow  and 
gelatinous.  This  appearance  deceived  the  older  anatomists,  who 
called  these  substances  "  polypus  of  the  heart : "  they  are  also  fre- 
quently found  in  the  right  ventricle,  and  sometimes  in  the  left  cavities. 

The  Right  Auricle  is  larger  than  the  left,  and  is  divided  into  a 
principal  cavity  or  sinus,  and  an  appendix  auriculae.  The  interior  of 
the  sinus  presents  for  examination  five  openings  ;  two  valves  ;  two 
relicts  of  foetal  structure ;  and  two  peculiarities  in  tiie  proper  structure 
of  the  auricle.    They  may  be  thus  arranged :— > 


i  Superior  CBva, 
Inferior  tava, 
Coronftry  vein. 
Fommins  Thebeui, 
Auriculo-'entricular  opening. 
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Valves \  Eustachian  valve, 

(  Coronary  valve. 

Sdict,  o/fatcU  stmcturt .  \  ^'Z^ 

Structure  of  the  auride    .  \  Tubercolum  Loweri, 
"^  (  Musculi  pectmati. 

The  Superior  cava  returns  the  blood  from  the  upper  half  of  the 
body,  and  opens  into  the  upper  and  front  part  of  the  auricle. 

The  Inferior  cava  returns  the  blood  from  the  lower  half  of  the  body, 
and  opens  through  the  lower  and  posterior  wall,  close  to  the  partition 
between  the  auricles  (septum  auricularum).  The  direction  of  these 
two  vessels  is  such,  that  a  stream  forced  through  the  superior  cava 
would  be  directed  towards  the  auriculo- ventricular  opening.  In  like 
manner,  a  stream  rushing  upwards  by  the  inferior  cava  would  force  its 
current  against  the  septum  auricularum ;  this  is  the  proper  direction  of 
the  two  currents  during  foetal  life. 

The  Corotiary  vein  returns  the  venous  blood  from  the  substance  of 
the  heart ;  it  opens  into  the  auricle  between  the  inferior  cava  and  the 
auriculo-ventricular  opening,  under  cover  of  the  coronary  valve. 

The  Foramina  Thebem*  are  minute  pore-like  openings,  by  which 
the  venous  blood  exudes  directly  from  the  muscular  structure  of  the 
heart  into  the  auricle,  without  entering  the  venous  current.  These 
openings  are  also  found  in  the  left  auricle,  and  in  the  right  and  left 
ventricles. 

The  AuHculo-ventrictdar  opening  is  the  large  opening  of  communica- 
tion between  the  auricle  and  ventricle. 

The  £!u8iachian'\'  valve  is  a  part  of  the  apparatus  of  foetal  circulation, 
and  serves  to  direct  the  placental  blood  from  the  inferior  cava,  through 
the  foramen  ovale  into  the  left  auricle.  In  the  adult  it  is  a  mere 
vestige  and  imperfect,  though  sometimes  it  remains  of  large  size.  It 
is  formed  by  a  fold  of  the  Hning  membrane  of  the  auricle,  containing 
some  muscular  fibres,  is  situated  between  the  opening  of  the  inferior 
cava  and  the  auricula-ventricular  opening,  and  is  generally  connected 
with  the  coronary  valve. 

The  Coronary  valve  is  a  semilunar  fold  of  the  lining  membrane, 
stretching  across  the  mouth  of  the  coronary  vein,  and  preventing  the 
reflux  of  the  blood  in  the  vein  during  the  contraction  of  the  auricle. 

The  Annultts  ovalis  is  situated  on  the  septum  auricularum,  opposite 
the  termination  of  the  inferior  cava.  It  is  the  rounded  margin  of  the 
septum,  which  occupies  the  place  of  the  foramen  ovale  of  the  foetus. 

*  Adam  Christian  Thebesius.  His  discovery  of  the  openings  now  known  by 
his  name  is  contained  in  his  "  Dissertatio  Medica  de  Circulo  Sanguinis  in 
Corde,"  17O8. 

t  Bartholomew  Eustachius,  bom  at  San  Severino,  in  Naples,  was  Professor 
of  Medicine  in  Rome,  where  he  died  in  1570.  He  was  one  of  the  founders  of 
modem  anatomy,  and  the  first  who  illustrated  his  works  with  good  engravings 
on  copper. 
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The  Fossa  owdis  is  an  oval  depression  corresponding  with  the 
foramen  ovale  in  the  foetus.  This  opening  is  closed  at  birth  by  a  thin 
valvular  layer,  which  is  continuous  with  the  left  margin  of  the  an* 
nulus  and  is  frequently  imperfect  at  its  upper  part.  The  depression 
or  fossa  in  the  right  auricle  results  from  this  arrangement.  There  is 
no  fossa  ovalis  in  the  left  auricle. 

The  Tuberctdum  Lowen*  is  the  portion  of  auricle  intervening  be- 
tween the  openings  of  the  superior  and  inferior  cava.  Being  thicker 
than  the  walls  of  the  veins  it  forms  a  projection,  which  was  supposed 
by  Lower  to  direct  the  blood  from  the  superior  cava  into  the  auriculo- 
ventricular  opening. 

The  Muscidi  pectinati  are  small  muscular  columns  situated  in  the 
appendix  auriculae.  They  are  numerous,  and  are  arranged  paralld 
with  each  other  ;  hence  their  cognomen, ''  pectinati^''  like  the  teeth  of 
a  comb. 

The  Right  ventricle  is  triangular  and  prismoid  in  form.  Its  an- 
terior side  is  convex,  and  forms  the  larger  proportion  of  the  front  of  the 
heart.  The  posterior  side,  which  is  also  inferior,  is  flat,  and  rests 
upon  the  diaphragm ;  the  inner  side  corresponds  with  the  partition 
between  the  two  ventricles,  septum  ventriculorum. 

The  right  ventricle  is  to  be  laid  open  by  making  an  incision  parallel 
with,  and  a  little  to  the  right  of,  the  middle  line,  from  the  pulmonary 
artery  in  front,  to  the  apex  of  the  heart,  and  thence  by  the  side  of  the 
middle  line  behind  to  the  auriculo- ventricular  opening. 

It  contains,  to  be  examined,  two  openings,  the  auriculo-ventricular 
and  that  of  the  pulmonary  artery  ;  two  apparatus  of  valves,  the  tri- 
cuspid and  semilunar ;  and  a  muscular  and  tendinous  apparatus  be- 
longing to  the  tricuspid  valves.     They  may  be  thus  arranged : — 

Auriculo- ventricular  opening, 
Opening  of  the  pulmonary  artery. 

Tricuspid  valves. 
Semilunar  valves. 

Chordae  tendineae, 
Cameae  columnae. 

The  Aurictdo-ventricular  opening  is  surrounded  by  a  fibrous  ring, 
covered  by  the  lining  membrane  of  the  heart.  It  is  the  opening  of 
communication  between  the  right  auricle  and  ventricle. 

The  Opening  of  ihe  pulmonary  artery  is  situated  close  to  the  septum 
ventriculorum,  on  the  left  side  of  the  right  ventricle,  and  upon  the 
anterior  aspect  of  the  heart. 

The  Tricuspid  valves  are  three  triangular  folds  of  the  lining  mem- 

*  Richard  Lower,  M.D.  "  Tractatus  de  Corde;  item  de  Motu  et  Colore 
Sanguinis,"  I669.  His  dissections  were  made  upon  quadrupeds,  and  his  ob- 
servations relate  rather  to  animals  than  to  man. 


COLUMNS  CARNBiB.  535 

biane,  8trengthened  by  a  thin  layer  of  fibrous  tissue.  They  are  con- 
nected by  their  base  around  the  auriculo-yentricular  opening ;  and  by 
their  sides  and  apices,  which  are  thickened,  they  give  attachment  to  a 
number  of  slender  tendinous  cords,  called  chordae  tendinese.  The 
chordcB  iendinecB  are  the  tendons  of  the  thick  muscular  columns  {(Xh 
lumna  cameaf)  which  stand  out  from  the  walls  of  the  ventricle,  and 
serve  as  muscles  to  the  valves.  A  number  of  these  tendinous  cords 
converge  to  a  single  muscular  attachment.  The  tricuspid  valves  pre- 
vent the  regurgitation  of  blood  into  the  auricle  during  the  contraction 
of  the  ventricle,  and  they  are  prevented  from  being  themselves  driven 
back  by  the  chordae  tendineae  and  their  muscular  attachments. 

This  connection  of  the  muscular  columns  of  the  heart  to  the  valves 
has  caused  their  division  into  active  and  passive.  The  active  valves 
are  the  tricuspid  and  mitral ;  the  passive,  the  semilunar  and  coronary. 
Mr.  King,  of  Ouy^s  Hospital,  has  made  the  tricuspid  valves  the 
subject  of  careful  investigation,  and  has  recorded  his  observations  in 
the  Guy's  Hospital  Reports.*  The  valves  consist,  according  to  Mr. 
King,  of  curtains,  cords,  and  columns.  The  anterior  valve  or  curtain  is 
the  largest,  and  is  so  placed  as  to  prevent  the  filling  of  the  pulmonary 
artery  during  the  distension  of  the  ventricle.  The  riffht  valve  or 
curtain  is  of  smaller  size,  and  is  situated  upon  the  right  side  of  the 
auriculo- ventricular  opening.  The  third  valve,  or  ^Jixed  curtain,'*'' 
is  connected  by  its  cords  to  the  septum  ventriculorum.  The  cords 
(chordae  tendineae)  of  the  anterior  curtain  are  attached,  principally,  to 
a  long  column  (columna  camea),  which  is  connected  with  the  ^  right  or 
thin  and  yielding  waU  of  the  ventricle.'*  From  the  lower  part  of  this 
column  a  transverse  muscular  band,  the  *'  long  moderator  band,""  is 
stretched  to  the  septum  ventriculorum  or  **  solid  ufoir"*  of  the  ventricle. 
The  right  curtain  is  connected,  by  means  of  its  cords,  partly  with  the 
long  column,  and  partly  with  its  own  proper  column,  the  second 
column,  which  is  also  attached  to  the  '^  yielding  waW'*  of  the  ven- 
tricle. A  third  and  smaller  column  is  generally  connected  with  the 
right  curtain.  The  ^  fixed  curtain''''  is  named  from  its  attachment  to 
the  "  solid  waU^  of  the  ventricle,  by  means  of  cords  only,  without 
fleshy  columns. 

From  this  arrangement  of  the  valves  it  follows,  that  if  the  right 
ventricle  be  over-distended,  the  thin  or  ^yielding  tvaW''  will  give 
way,  and  carry  with  it  the  columns  of  the  anterior  and  right  valves. 
The  cords  connected  with  these  columns  will  draw  down  the  edges 
of  the  corresponding  valves,  and  produce  an  opening  between  the 
curtains,  through  which  the  superabundant  blood  may  escape  into 
the  auricle,  and  the  ventricle  be  relieved  from  over- pressure.  This 
beautiful  mechanism  is  therefore  adapted  to  fulfil  the  *'  function  of  a 
sa/eitf  valve*'''' 

The  CdumncB  camecs  (fleshy  columns)  is  a  name  expressive  of  the 
appearance  of  the  intenml  walls  of  the  ventricles,  which  seem  formed 

*  "  Euay  on  the  Safety  Valve  Function  in  the  Right  Ventricle  of  the  Human 
Heart,"  by  T.  W.  King.    Guy's  Hospital  Reports,  vol.  ii. 
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of  muscular  coIumuB  interlacing  in  almost  every  direction.  They  are 
divided  into  three  sets,  according  to  the  manner  of  their  connectioiL 
1.  The  greater  number  are  attached  by  the  whole  of  one  side,  and 
merely  form  convexities  into  the  cavity  of  the  ventricle.  2.  Others 
are  connected  by  both  extremities,  being  free  in  the  middle.  3.  A 
few  (colunmae  papillares)  are  attached  by  one  extremity  to  the  walk 
of  the  heart,  and  by  the  other  give  insertion  to  the  chordae  tendinese. 

The  Semilunar  valves^  three  in  number,  are  situated  around  the 
commencement  of  the  pulmonary  artery,  being  formed  by  a  folding  of 
its  lining  membrane,  strengthened  by  a  thin  layer  of  fibrous  tissue. 
They  are  attached  by  their  convex  borders,  and  free  by  the  concave 
which  are  directed  upwards  in  the  course  of  the  vessel,  so  that,  during 
the  current  of  the  blood  along  the  artery  they  are  pressed  against  the 
sides  of  the  cylinder ;  but  if  any  attempt  at  regurgitation  ensue  they 
are  immediately  expanded,  and  eifectually  close  the  entrance  of  the 
tube.  The  margins  of  the  valves  are  thicker  than  the  rest  of  their 
extent,  and  each  valve  presents  in  the  centre  of  this  margin  a  small 
fibro-cartilaginous  tubercle,  called  corpus  Arantiif*  which  locks  in 
with  the  two  others  during  the  closure  of  the  valves,  and  secures  the 
triangular  space  that  would  otherwise  be  left  by  the  approximation  of 
three  semilunar  folds. 

Between  the  semilunar  valves  and  the  cylinder  of  the  artery  are 
three  pouches,  called  the  pvlmonary  sinuses  (sinuses  of  Valsalva). 
Similar  sinuses  are  situated  behind  the  valves  at  the  commencement  of 
the  aorta,  and  are  larger  and  more  capacious  than  those  of  the  pulmo- 
nary artery. 

The  Pulmonary  artery  commences  by  a  scalloped  border,  corre- 
sponding with  the  three  valves  which  are  attached  along  its  edge.  It  is 
connected  to  the  ventricle  by  muscular  fibres,  and  by  the  lining  mem- 
brane of  the  heart. 

The  Left  auricle  is  somewhat  smaller,  but  thicker,  than  the 
right ;  of  a  cuboid  form,  and  situated  more  posteriorly.  The  appendix 
auricula  is  constricted  at  its  junction  with  the  auricle,  and  has  a  fo- 
liated appearance  ;  it  is  directed  forwards  towards  the  root  of  the 
pulmonary  artery,  to  which  the  auriculae  of  both  sides  appear  to 
converge. 

The  left  auricle  is  to  be  laid  open  by  a  -J-  shaped  incision,  the  hori- 
zontal section  being  made  along  the  border  which  is  attached  to  the 
base  of  the  ventricle.  It  presents  for  examination  five  openings,  and 
the  muscular  structure  of  the  appendix  ;  these  are, — 

Four  pulmonary  veins, 
Auriculo- ventricular  opening, 
MuBculi  pectinati. 

*  Julius  Csesar  Arantius,  Professor  of  Medicine  in  Bologna.  He  was  a  dis- 
ciple oi  Vesalius,  one  of  the  founders  of  modem  anatomy.  His  treatise  **  De 
Humano  Foetu"  was  published  at  Rome,  in  1564. 
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The  Pidmonary  veins,  two  from  the  right  and  two  from  the  left 
lung,  open  into  the  corresponding  sides  of  the  auricle.  The  two  left 
pulmonary  veins  terminate  frequently  by  a  common  opening. 

The  Aurictdo-ventricular  opening  is  the  aperture  of  communication 
between  the  auricle  and  ventricle. 

The  Musculi  pecUnati  are  fewer  in  number  than  in  the  ^ht  auricle, 
and  are  situated  only  in  the  appendix  auriculae. 

Left  Ventricle. — The  left  ventricle  is  to  be  opened  by  making 
an  incision  a  little  to  the  left  of  the  septum  ventriculorum,  and  con- 
tinuing it  around  the  apex  of  the  heart  ta  the  auriculo-ventricular 
opening  behind. 

The  left  ventricle  is  conical,  both  in  external  figure  and  in  the  form 
of  its  internal  cavity.  It  forms  the  apex  of  the  heart,  by  projecting 
beyond  the  right  ventricle,  while  the  latter  has  the  advantage  in 
length  towards  the  base.  Its  walls  are  about  seven  lines  in  thick- 
ness, those  of  the  right  ventricle  being  about  two  lines  and  a  half. 

It  presents  for  examination,  in  its  interior,  two  openings,  two 
valves,  and  the  tendinous  cords  and  muscular  columns ;  they  may  be 
thus  arranged : — 

Auriculo-ventricular  opening. 
Aortic  opening. 

Mitral  valves. 
Semilunar  valves. 

Chordae  tendineae, 
Columnae  cameae. 

The  Aurieui^i'Ventricular  opening  is  a  dense  fibrous  ring,  covered  by 
the  lining  membrane  of  the  heart,  but  smaller  in  size  than  that  of  the 
right  side. 

The  Miiral  valves  are  attached  around  the  auriculo-ventricular 
opening,  as  are  the  tricuspid  in  the  right  ventricle.  They  are  thicker 
than  the  tricuspid,  and  consist  of  only  two  segments,  of  which  the 
larger  is  placed  between  the  auriculo-ventricular  opening  and  the  com- 
mencement of  the  aorta,  and  acts  the  part  of  a  valve  to  that  foramen 
during  the  filling  of  the  ventricle.  The  difference  in  size  of  the  two 
valves,  both  being  triangular,  and  the  space  between  them,  has  given 
rise  to  the  idea  of  a  "  bishop'^s  mitre,""  after  which  they  were  named. 
These  valves,  like  the  tricuspid,  are  furnished  with  an  apparatus  of 
tendinous  cords,  cJiorda  tendinece,  which  are  attached  to  two  very  large 
oolumniB  camecB. 

The  CdumncB  camecB  admit  of  the  same  arrangement  into  three 
kinds,  as  on  the  right  side.  Those  which  are  free  by  one  extremity, 
the  columnae  papUlares,  are  two  in  number,  and  larger  than  those  on 
the  opposite  side  ;  one  being  placed  on  the  left  waU  of  the  ventricle, 
and  the  other  at  the  junction  of  the  septum  ventriculorum  with  the 
posterior  wall. 
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ffrmrcTcmx  of  tbm 

Tht  SrmSwmitr  vainr  are  pbod  anmd  die 

like  tboie  of  the  palBaDirr  ana 
tsPb.  nd  an-  axtadk«d  to  tiie  acaBoped  iMvder  Irr  vkich  tke  aafiii 
ooBXMCiad  idiii  ibe  TeDiTxle.  Tbetoiierele  in  t&e  eeatve  af  cadkfiH 
ift  larcer  lliazi  liioBe  in  tbe  polmasiaiT  Talves,  amd  it  vaa  Aoe  tks 
Azamaxtf  parQcna}arlT  deaciibed ;  but  tbe  tem  '^  owpwu  Arm^  a 
DOT  afrp^wd  indiflcniimiatelT  to  boti.  TVe  HMvat  bciatjiM  ife  MB- 
hmar  ralref  and  like  cylinder  of  il>e  axtefj  are  lar;per  tkaa  ldmmt  i£  Ae 
pnliDoinxrT  anor  ;  i^rr  are  caBed  tke  **  CBaav  in  ri  ■**  lmamm%  d 
ValMhal 


STKrCTTKE  Or  THB  HX^RT. 

Tbe  anaacemmt  of  ibe  fibns  of  tLe  bent  lias 
cal^eci  of  canful  az>d  aoroiaie  ixiTesdsaiaoo  br  Mr.  S 
oaeSjeDt  artscK  *  FiLm  of  tbe  Heart.'*  in  tbe  CjndopaBda  af . 
aad  PhpaoiQgT.  I  am  mdebted  for  tbe  iaS^wiag  aonmr  af  1^ 
cbsDibirDaQ : — 

For  tbe  akt  of  cleazDMi  of  deBoiptioii  tbe  fibres  of  A*> 
bare  bcien  divided  into  thicte  lajen.  snpecfidai,  nuddlci,  »n^  b 
aH  of  vbicfa  arc  diipoaod  in  a  fpinl  directaon  aroond  tiie 
of  tbe  Tentridefi.  Tint  mode  cf  formsiaoii  of  tbese  tbree  larai  ail 
be  bed  nndentowi  bj  sdopiing  t3»e  pbua  psnoed  br  Ifr-  ^m<»  a 
tTKanir  tbe  course  of  ibe  £bres  frooa  tbe  centre  of  tit  beait  ttmrnk 
JSM  penpbesT. 

Tbe  lejt  sm&oe  of  ibe  arptmn  Tentzaroloram  is  fanaed  bgr  a  \nd 
and  thidL  larer  of  £bre«.  irbich  prooeied  backmards  in  a  ifnEal  iiipr*i* 
arcmnd  tbe  poitenciir  aspect  cf  tbe  left  TentndfC,  and  beeoane  mat 
i&ented  on  ^  kfi  side  of  tbat  rentncle  bj  otber  fibres  dennd  ta 
tbe  bftBe»  of  the  Tiro  colnanue  japiUaTes.  Tbe  brand  and  tkwh  ^bI 
iRtSDod  br  tbe  nbree  from  tbei>e  rs-o  nraroes,  carves  anmnd  Ike  ifS 
and  lover  third  nf  tbe  left  Tt^tricle  to  tbe  anterior  Ivovder  «f  di 
iieptiun.  -vbere  it  dirides  into  raro  bands,  a  ib«t  or 
a  long  or  basu]  band. 

The  Siort  or  ajmdaJ  lamd  is  increased  in  tJackDeaa  at  tkU  poiM  If 
receiTing  a  krer  of  fbree  (derived  from  tbe  root  of  tke  aHtt  aii 
can>eae  cc^nmxue)  Tipon  its  internal  smfwe,  from  ihtt  rigkt  ^w^**  rf 
tbe  aeptum  Tentzicolornzn  :  it  is  tben  oontinned  onvaids  in  a  ifi^ 
directioo  from  left  to  ngiit.  aroond  tbe  lover  tbiid  of  tfe  antoitf 
sm&oe.  and  tbe  middle  third  of  tbe  pooenor  vaxiaot  of  ike  n|^ 
rentricle  to  tbe  posteiior  border  of  the  aeptmn.  From  tbe  latter  p«K 
tbe  sbrat  band  is  prolongvid  around  the  postefiar  axkd  oater  bnidcr  rf 
tbe  left  reDtride  to  tbe  anteiior  soifKe  of  tbe  base  of  tbat  «wt»^V- 
and  is  inserted  into  tbe  anterior  border  of  tbe  left  amicalo-Tcmncaki 
nop,  and  tbe  anterior  pan  of  the  root  of  tbe  aorta  and 
arterr. 

Tbe  Lomg  or  badal  hatti^  at  tbe  anterior  border  of  tbe 
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directly  backwards  through  the  septum,  forming  its  middle  layer,  to 
the  posterior  ventricular  groove,  where  it  becomes  joined  by  fibres 
derived  from  the  root  of  the  pulmonary  artery.  It  then  winds  spirally 
around  the  middle  and  upper  third  of  the  left  ventricle  to  the  anterior 
border  of  the  septum,  where  it  is  connected  by  means  of  its  internal 
sur&ce  with  the  superior  fibres  derived  firom  the  aorta,  which  form 
part  of  the  right  wall  of  the  septum.  From  this  point  it  is  continued 
around  the  upper  third  of  the  anterior  and  posterior  sur&ce  of  the 
right  ventricle  to  the  posterior  border  of  the  septum,  where  it  is  con- 
nected with  the  fibres  constituting  the  right  sur£aw»  of  the  septum 
ventriculorum.  At  the  latter  point  the  fibres  of  this  band  begin  to  be 
twisted  upon  themselves,  like  the  strands  of  a  rope,  the  direction  of 
the  twist  being  from  below  upwards.  This  arrangement  of  fibres  is 
called  by  Mr.  Searle  "  the  rope  ;"  it  is  continued  spirally  upwards, 
forming  the  brim  of  the  left  ventricle,  to  the  anterior  suifu^  of  the 
base  of  that  ventricle,  where  the  twisting  of  the  fibres  ceases.  The 
long  band  then  curves  inwards  towards  the  septum,  and  spreads  out 
upon  the  left  surface  of  the  septum  into  the  broad  and  thick  layer  of 
fibres  with  which  this  description  commenced. 

The  most  inferior  of  the  fibres  of  the  left  surfiu;e  of  the  septom 
ventriculorum,  after  winding  spirally  around  the  internal  surfitce  of  the 
apex  of  the  left  ventricle,  so  as  to  close  its  extremity,  form  a  small 
fasciculus,  which  is  excluded  from  the  interior  of  the  ventricle,  and 
expands  in  a  radiated  manner  over  the  sur&ce  of  the  heart,  con- 
stituting its  superficial  layer  of  fibres.  The  direction  of  these  fibres  is, 
for  the  most  part,  oblique,  passing  from  left  to  right  on  the  anterior, 
and  from  right  to  left  on  the  posterior  surfisice  of  the  heart,  becoming 
more  longitudinal  near  its  base,  and  terminating  by  being  inserted  into 
the  fibrous  rings  of  the  auriculo-ventricular  openings,  and  of  the  pul- 
monary artery  and  aorta.  Over  the  right  ventricle  the  superficial 
fibres  are  increased  in  number  by  the  addition  of  accessory  fibres  from 
the  right  surface  of  the  septiun,  which  pierce  the  middle  layer,  and 
take  the  same  direction  with  the  superficial  fibres  from  the  apex  of  the 
left  ventricle,  and  of  other  accessory  fibres  firom  the  sur£Eu:e  of  both 
ventricles. 

From  this  description  it  will  be  perceived,  that  the  superficial  layer 
of  fibres  is  very  scanty,  and  is  pretty  equaUy  distributed  over  the 
surface  of  both  ventricles.  The  middle  layer  of  both  ventricles  is 
formed  by  the  two  bands,  short  and  long.  But  the  internal  layer  of 
the  two  ventricles  is  very  di£ferently  constituted :  that  of  the  left  is 
formed  by  the  spiral  expansion  of  the  fibres  of  the  rope,  and  of  the  two 
colunmae  papillares ;  that  of  the  right  remains  to  be  described.  The 
septum  ventriculorum  also  consists  of  three  layers,  a  left  layety  the 
radiated  expansion  of  the  rope  and  cameas  columnse  ;  a  middle  layer^ 
the  long  band  ;  and  a  right  layer^  belonging  to  the  proper  wall  of  the 
right  ventricle,  and  continuous  both  in  front  and  behind  with  the  long 
band,  and  in  front  also  with  the  short  band,  and  with  the  saperficial 
layer  of  the  right  ventricle. 
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The  Internal  layer  of  the  right  ventricle  is  formed  by  fiEMciaili  of 
fibres  which  arise  from  the  right  segment  of  the  root  of  the  aorta,  bm 
the  entire  circumference  of  the  root  of  the  puhnonary  artery,  and  bm 
the  bases  of  the  colmnnse  papiUares.  The  fibres  firom  the  root  of  Ac 
aorta,  associated  with  some  from  the  cameae  columnae,  Gonstitnte  t 
layer  which  passes  obliquely  forwards  upon  the  right  aide  of  the 
septum.  The  superior  fibres  coming  directly  from  the  aorta  ya^  Ik 
internal  surface  of  the  long  band  at  the  anterior  border  of  the  septnai, 
while  the  lower  two-thirds  of  the  layer  are  continuous  with  the  in* 
temal  sur&ce  of  the  short  band,  some  of  its  fibres  piercing  that  hnH 
to  augment  the  number  of  superficial  fibres.  The  fibres  deriyed  fipom 
the  root  of  the  pulmonary  artery,  conjoined  with  those  finim  the  Ime 
of  one  of  the  colunmae  papillares,  curve  forwards  from  their  origin,  and 
wind  obliquely  downwards  and  backwards  around  the  internal  snz&ee 
of  the  wall  of  the  ventricle  to  the  posterior  border  of  the  septom, 
where  they  become  continuous  with  the  long  band,  directly  that  it  fan 
passed  backwards  through  the  septum. 

Fibres  o/ihe  Jurides, — The  fibres  of  the  auricles  are  disposed  in 
two  layers,  external  and  intemaL  The  interned  layer  is  formed  d 
fiwcicidi  which  arise  from  the  fibrous  rings  of  the  auriculo-ventziciilB 
openings  and  proceed  upwards  to  enlace  with  each  other,  and  «»• 
stitute  the  appendices  auricularum.  These  &8ciculi  are  paralld  in 
their  arrangement,  and  in  the  appendices  form  projections  and  give 
rise  to  the  appearance  which  is  denominated  musculi  pectinati.  In 
their  course  they  give  off  branches  which  connect  adjoining  fesdcoli, 
and  form  a  columnar  interlacement  between  them. 

External  Layer,  —  The  fibres  of  the  right  auricle  having  completed 
the  appendix,  wind  from  left  to  right  around  the  right  border  of  thii 
auricle,  and  along  its  anterior  aspect,  beneath  the  appendix,  to  the 
anterior  surface  of  the  septum.     From  the  septum  they  are  continued 
to  the  anterior  surface  of  the  left  auricle,  where  they  separate  into 
three  bands,   superior,  anterior,  and  posterior.       The  superior  btmi    I 
proceeds  onwards  to  the  appendix,  and    encircles   the  apex  of  ihe 
auricle.     The  anterior  band  passes  to  the  left,  beneath  the  appendix, 
and  winds  as  a  broad  layer  completely  around  the  base  of  the  amide, 
and  through  the  septum  to  the  root  of  the  aorta,  to  which  it  is  partly 
attached,  and  from  this  point  is  continued  onwards  to  the  app^dix, 
where  its  fibres  terminate  by  interlacing  with  the  musculi  tccSS 
The  posterior  band  crosses  the  left  auricle  obliquely  to  its  postentf 
part,  and  winds  from  left  to  right  around  its  base,  encircling  the  open- 
ings of  the  pulmonary  veins  ;  some  of  its  fibres   are  lost  upon  tte 
Biipface  of  the  auricle,  others  are  continued  onwards  to  the  baseolthe 
aorta  ;  and  a  third  set,  forming  a  small  band,  is  prolonged  alone  the 
anterior  edge  of  the  appendix  to  its  apex,  where  it  is  continuouswith 
the  superior  band.    The  septuni  auricularum  has  four  seto  of  fibw 
entering  into  its  formation  ;   1.  The  fibres  arising  from  the  auricuh). 
ventricular  rings  at  each  side  ;   2.  l^ibres  arising  from  the  root  of  the 
aorta,  which  pass  upwards  to  the  transverse  band,  and  to  the  root  rf 
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the  superior  cava  ;  3.  Those  fibres  of  the  anterior  band  that  pass 
through  the  lower  part  of  the  septum  in  their  course  around  the  left 
auricle ;  and,  4.  A  slender  fasciculus,  which  crosses  through  the  septum 
from  the  posterior  part  of  the  right  auriculo-ventricular  ring  to  the 
left  auricle. 

It  will  be  remarked  from  this  description,  that  the  left  auricle  ia 
considerably  thicker  and  more  muscular  than  the  right. 

Vessels  and  Nerves, — The  Arteries  supplying  the  heart  are  the  an- 
terior and  posterior  coronary.  The  Veins  accompany  the  arteries,  and 
empty  themselyes  by  the  common  coronary  vein  into  the  right  auricle. 
The  lymphatics  terminate  in  the  glands  about  the  root  of  the  heart 
The  nerves  of  the  heart  are  derived  from  the  cardiac  plexuses,  which 
are  formed  by  communicating  filaments  from  the  sympathetic  and 
pneumogastric. 


ORGANS  OF  RESPIRATION  AND  VOICE. 

The  organs  of  respiration  are  the  two  lungs,  with  their  air^tube,  the 
trachea,  to  the  upper  part  of  which  is  adapted  an  apparatus  of  carti- 
lages, constituting  the  organ  of  voice,  or  larynx. 


THE  LARYNX. 

The  Larynx  is  situated  at  the  fore  part  of  the  neck,  between  the 
trachea  and  the  base  of  the  tongue.  It  is  a  short  tube,  having  an 
hour-glass  form,  and  is  composed  of  cartilages f  ligaments,  rmudes,  vessels^ 
nerves,  and  mttcotts  membrane. 

The  Cartilages  are  the  — 

Thyroid, 

Cricoid, 

Two  Arytenoid, 

Two  cuneiform. 

Epiglottis. 

The  Thyroid  (^u^tif — il^tff,  like  a  shield)  is  the  largest  cartilage  of 
the  larynx :  it  consists  of  two  lateral  portions,  or  ala,  which  meet  at 
Hn  angle  in  front,  and  form  the  projection  which  is  known  by  the 
name  oipomum  Adami.  In  the  male  after  puberty  the  angle  of  union 
of  the  two  alae  is  acute  ;  in  the  female,  and  before  puberty  in  the  male, 
it  is  obtuse.  Where  the  pomum  Adami  is  prominent,  a  bursa  mucosa 
is  often  found  between  it  and  the  skin. 

Each  ala  is  quadrilateral  in  shape,  and  forms  a  rounded  border 
posteriorly,  which  terminates  above,  in  the  superior  eomu,  and  below, 
in  the  inferior  comu.  Upon  the  side  of  the  ala  is  an  obUque  line^ 
or  ridge,  directed  downwards  and  forwards,  and  bounded  at  each 
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extremity  bj  a  tubercle.     Into  this  line  the  stemo-thynid 
isBerted  ;  and  irom  it  the  th3rro-hyoid  and  inferior  conttrietw^ 
their  origin.     In  the  receding  angU^  formed  by  the  meeting  < 
two  alae  upon  the  inner  side  of  the  cartilage,  and  near  its 
border,  are  attached  the  epiglottis,  the  chordae  Tocales,  the 
arytenoid,  and  thyro-epiglottidean  muscles. 

The  Cricoid  {mfi»H — iT^,  like  a  ring)  is  a  ring  of  cartilage, : 
in  front  and  broad  behind,  where  it  is  surmounted  by  two  f 
witrfaefs^  which  articulate  with  the  arytenoid  cartilagea.  UpoiAl] 
middle  line,  posterioriy,  is  a  vertical  ridge  which  gives  attBchmal  to] 
the  oesophagus,  and  on  each  side  of  the  ridge  are  the  de|»e8noiisiriiii 
lodge  the  crico-arytenoidei  postici  muscles.  On  either  side  of  tlie  Dl| 
M  a  glenoid  cavity,  which  articulates  with  the  inferior  conm  of  Ai 
thyroid  cartilage. 

The  Arytenoid  cartilaget  (ff^vrcivs,*  a  pitcher),  two  in  ]iimiba,« 
triangular  and  prismoid  in  form.  They  are  broad  and  thick  bdtv, 
where  they  articulate  with  the  upper  border  of  the  cricoid  caitil^e; 
pointed  above,  and  prolonged  by  two  small  pyiiform  cartilagea,  etni' 
ada  laryngis  (capitnla  Santorini),  which  are  curved  inwaids  and  lad' 
wards,  and  they  each  present  three  sur&ces,  anterior,  pottoiar,  ai 
internal.  The  posterior  surfiEice  is  concave,  and  lodges  part  of  the  nj^ 
tenoideus  muscle ;  the  internal  sur£Eu:e  is  smooth,  and  forms  part  of  ^ 
lateral  u-all  of  the  larynx ;  the  anterior  or  external  surfisoe  is  iomI 
and  irregular,  and  gives  attachment  to  the  chorda  vocalis,  thynHDTt^ 
noideus,  crico-arytenoideus  lateralis  and  posticus,  and  above  the«  H 
the  base  of  the  cuneiform  cartilage. 

The  Cuneiform  cartilages  are  two  small  cylinders  of  filntxaitilMei 
about  seven  lines  in  length,  and  enlarged  at  each  extremity.  Br  ^ 
lower  end,  or  base,  the  cartilage  is  attached  to  the  middle  of  the  a- 
temal  sur&ce  of  the  arytenoid,  and  by  its  upper  extremity  ibnm  t 
prominence  in  the  border  of  the  aryteno-epiglottidean  fold  of  ncS' 
biane.     They  are  sometimes  wanting. 

In  the  male  the  cartilages  of  tiie  larynx  are  more  or  leas  rniH 
particularly  in  old  age. 

The  Ejpiglottii  (iwi^Xa^ttW,  upon  the  tongue)  is  a  fibix>-cartilMe  of  t 
3rellowish  colour,  studded  with  a  number  of  small  mucons  tAak, 
which  are  lodged  in  shaUow  pits  upon  its  surfiu^.  It  is  shaped  like  a 
cordate  leaf,  and  is  placed  immediately  in  front  of  the  openimr  of  tk 
larynx,  which  it  closes  completely  when  the  larynx  is  drawn  « 
beneath  the  base  of  the  tongue.  It  is  attached  by  ita  point  t»  ^ 
reeedimg  amgU,  between  the  two  alae  of  the  thyroid  cartilage. 

Ligan^ents. — The  Ligaments  of  the  larynx  are  numerona,  and  nar 

*  This  dnirmHon  has  reference  to  the  appeanmce  d  both  nnilMis  ttka 
tofteiher  and  covered  by  mucous  membrane.  In  aniwinj,^  whii^^rere  Ai 
imndpal  subjects  of  dissection  among  the  andenu,  the  opcninir  of  the  Iwn 
with  the  arytenoid  cartilagres  bears  a  striking  resemblance  to  Uie  t»»«tfc  ^i 
pitdier  hariiMC  *  IwRe  spout. 


' 
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be  unnged  into  four  groupi :  1 .  Those  which  articulate  the  thyroid 
with  the  OS  hyoides.  2.  Those  which  connect  it  with  the  cncoid. 
3.  Ligamenu  of  th«  oiytenoid  cartilage!.    4.  Ligsmenta  of  the  epi- 

I.  The  ligamenti  which  connect  „_  ,„  • 

the  thyroid  fsrtilage  with  the 


The  t 


nnbec;- 
'0  Thyro-hyoidean  iiga- 
vienu  paea  between  the  luperio: 
Gornua  of  the  thyroid  and  the  ei- 
tiemitiei  of  the  greater  comua  of 
the  oa  hyoidea:  a  sesamoid  bone  or 
cartilage  ie  found  in  each. 

The  Thyrt-hyoidtioi  tnemiroiw  ii 
a  hn»d  membninous  layer,  occnpy- 
iug  the  entire  apace  between  the 
tippeT  border  of  the  thyroid  carti- 
1^  and  the  upper  border  of  the  ot 
hyoidcs.  It  is  pierced  by  the  sn- 
perior  laryngeal  nerre  and  artery, 

2.  The  ligaments  connecting  the 
thyroid  10  the  cricoid  cartilage  are 
also  three  in  number: — 

Two  Capatiar  iigaments^  with 
their  synovial  membranes,  which 
form  the  articulalion  between  the 
inferior  comua  of  the  thyroid  and 
the  sides  of  the  cricoid;  and  the 
erico-lbyroidean  membrane.  The 
cTKo-thyroittfan  nutnAmm  is  a  fan- 
shaped  layer  of  elaatic  tissue,  thick 


in  ftont  Cmiddle  crico-thyroidean  ligament)  and  thinner  at  each  ude 
(latcml  crico-th;raidean  ligament).     It  is  attached  by  ita  ^ex  to  the 


4  The  aUoflliethTndd 


Ecpiglaltu.    i.lbt  b^epi^tlie  L 

The  outer  uiak  of  the  hax  of  ibe  arjtenoid  aaStfa,   /.  The 

luyngis.  r.  The  cuneUona  cullkce,  *.  The  npcTior  tbjio-HtleBi^  Itaa- 
mcnt.  i.  The  inferior  IhTro-wyteiioid  linment,  a  cbordi  Toeilu  i  the  elflp. 
liiiJ  •[!■«  betwHtn  the  two  Ifajis-UTtaiaid  U(imilils  is  Quit  of  thtKBtride  ol 
Che  lujm.  t.  The  cricoid  onilaec.  (.  The  btenl  portiaii  tt  the  ciico-Uiy- 
roideui  membnnc,  m.  'Hut  centnl  jwrtiiu  at  the  Hme  meiiibniia.  ■■  Tk 
upper  riaf  uf  (he  trscba,  vhich  isreeeited  withiu  theiiDe:ofthe  ezieaidcu^ 
lue.  0.  Sectiaa  of  the  isthmus  of  the  thyroid  ^ind.  ;,  y.  The  lerato*  ^u- 
dulie  chyrolden. 


MTUnaid  cartilage.    Supeiiorly  it  ii  cantinumis  with  the  mfenor  ■D' 

Cof  the  chorda  vocalii.  The  troot  of  the  crico-thyroidean  aa- 
le  is  croiied  by  a  nuall  artery,  tlie  ioferior  Lujngeml,  and  ii  lb 
■pot  Klected  for  l£e  operatioa  of  laiyngotom;.  Latersllj  it  ii  tm- 
fld  in  by  the  crico-thyroidei  and  crico-arytenoidei  laterals  mtudo. 

3.  The  hgamenta  of  the  arytenoid  cartilo^i  are  lix  in  numlier:^ 
Two  OifoiUar  ligamaili,  with  aynoiial  membranea,  which  aiticihk 

the  arytenoid  cartijagei  with  the  cricoid;  and  the  luperjor  and iniini 
thyro-arytenoid  ligamenta.    The  aff- 
Fig.  lit.'  ""■  thjnv-arytenoid  ligamtati  an  tn 

thin  huids  of  ekatic  tiaiue  whid  m 
attached  in  front  to  the  receding  ufk 
of  the  thyroid  cartilage,  and  behind  t> 
the  anterior  and  inner  border  of  wl 
aryttnoid  cartilage.  Tha  lower  bwita 
of  ihii  ligHmenC  GOnatitnlea  the  Bjfs 
boundary  of  the  Tentride  of  the  laiym 
The  mferior  thyro-aiytaioid  /^oH^t 
chorda  voca/er^  an  thicker  than  the  ■ 
perior,  and  Uke  them  campgied  of  ^ 
tictiaiue.  Each  ligainent  it  attatU 
in  front  to  the  iBoeding  angle  irf  tii 
thyroid  cartilage,  and  behind  to  iW 
anterior  angle  of  the  baae  of  tha  iryto- 
noid.  The  inferior  border  of  tha  cbtrii 
vocalis  is  continuoua  with  the  kl(^ 
Bipanaion  of  the  crico-lhyroid  ligament.  The  mperior  holder  fbcpi 
the  lower  boundary  of  the  vcniriclc  of  the  larynx.  The  ^ 
twcen  the  two  chordie  rocalcs  ia  the  glottia  or  lima  glottidia. 

4.  The  ligaiuenta  of  the  epiglottii  are  five  in  number,  nanielj,tluic 
■  '      '     '  '  '  ■  "c,  and  thyro-epigiottic. 

ita  (frxna  epiglMtidia)  are  three  fUdi  i 
mncous  memDrane,  wnicn  connect  the  anterior  mr&cu  of  tha  emglMli 
with  the  root  of  ^e  tongue.  The  middle  of  theie  containa  ^Kr 
tiuae.  The  hy<rfjA^ottic  ligament  is  a  band  of  elaalic  tiaane  pir^f 
between  the  anterior  aspect  of  the  epiglotlia  near  iu  apex,  and  * 
upper  margin  of  tha  body  of  the  oa  hyoidea.  The  fljni  ijiijrftfr 
ligament  ia  a  long  and  slendec  faaciculua  of  elastic  tiune,  which  <•- 
bracea  the  apei  of  the  epiglottis,  and  ii  inserted  into  the  reeedi^ 

Zle  of  the  thyroid  cartilage  immedialejy  below  the   anterioi  fiir" 
above  the  attachment  of  the  chonlie  rocalea. 


i  glottidii  sre  lie— 


Mjodea. — The  Muscles  of  the  laryni  are  eigl 
larger  nre  the  muBclea  nf  the  chords  vocales  anc 
three  BoiHller  are  muscles  of  tbe  epiglottis. 

The  file  muscles  of  the  chordie  vocoles  and  riJ 
Crico- thyroid, 
Crico-aryteDoidevs  posticus, 
Crico-arytenoideuB  lateralis, 
Thjro-aiytenoideui, 
Arytenoideua. 
The  Cnco-thsroU  muscle  ariia  from  the  anterior  lurlace  of  tbe 
cricoid  cartilage,  and  passes  obliquely  oatwai^  and  backwards  ti 
ilotfielowt 


Djier  bocder  of  ihe  ala  of  the  thymid  a 
<■  Irom  the  deprenion  on  tb 
Fig.  ias.« 


Sat  back  as  its  inferior  co 

The  Crico-artftenoideur  p 
posterior  sur&ce  of  the  cricoid  cartiUge, 
and  passes  upwards  and  onlwards  to  be 
inaerted  into  the  outer  angle  of  the  base 
of  the  arytenoid. 

The  CHco-aTitenoKfem  lateralis  oruei 
from  the  upper  border  of  the  side  of 
the  cricoid,  and  panes  upwards  and 
backwards  to  be  aaeried  into  the  outer 
angle  of  the  base  of  the  arytenoid  car- 

The  T/iirro-aiyteiioiilaii  ariia  from 
the  receding  angle  of  the  thyroid  carti- 
lage, close  to  the  outer  side  of  the 
chorda  vocalis,  and  pstsea  backwards 
parallel  with  tbe  cord,  to  be  iraerted 
into  the  base  and  outer  surbce  of  the 
arytenoid  cnrtiiage. 

The  ..4ryt0uu/stM  muscle  occupiea  the 
posterior  cancare  surbce  of  the  aryleuoid  cartilages,  between  which  it 
is  stretched.     It  consists  of  three  planes  of  transiene  and  oblique 
fibres  ;  hence  it  was  formerly  considered  as  se»eral  m 
names  of  tranteerti  and  ohliqia. 

Tbe  three  muscles  ot  the  epiglottis  are  the— 

Tbyro-epigloltideus, 

Aryteno-epiglottidcus  in&rior  (Hilton's  muscle). 


a,  under  the 


I.  Onec?Uw 


ico-BryltnoLdeui  poslLmn  rauicle.  B.  The  mn 
If  ih;ro-u;leQDid«i>.  8.  The  irieo-thjniHileu 
e  tpijjlottii.    ID.  Tbe  upper  put  at  the  tncluM. 


ortilsee.    1.  Tilt 
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The  Tliyro-epiplottideus  appears  to  be  formed  by  the  uraper  fiteao 
the  thyro-arytcnoideus  muscle:  they  spread  out  upon  ^e  exton 
surfiu^e  of  the  sacculus  laryngis  and  in  ^e  aryteno-epiglottidem  iA 
of  mucous  membrane,  in  which  they  are  lost ;  a  few  of  the  antttia 
fibres  being  continued  onwards  to  the  side  of  the  epiglottis. 

The  A  ryteno-epiglGtHdeus  superior  consists  of  a  few  scattered  fibra 
which  pass  forwards  in  the  fold  of  mucous  membrane  forming  ^ 
lateral  boundary  of  the  entrance  into  the  larynx,  firom  the  i^wx  df  tb 
ar^'tenoid  cartilage  to  the  side  of  the  epiglottis. 

The  Artfteno-ejiiglottidevs  inferior. — This  muscle,  described  by  Mi 
Hilton,  is  very  important  in  relation  to  the  sacculus  laryngis,  vi^ 
which  it  is  closely  connected*  It  may  be  found  by  raising  the  mnen 
membrane  immediately  above  the  ventricle  of  the  larynx.  It  am 
by  a  narrow  and  fibrous  origin  from  the  arytenoid  cartilage,  jostabor 
the  attachment  of  the  chorda  vocalis;  and  passing  forwards,  and  i 
little  upwards,  expands  over  the  upper  half^  or  two-thirds  of  the  ne 
cuius  laryngis,  and  is  inserted  by  a  broad  attachment  into  the  side  c 
the  epiglottis. 

Actions. — From  a  careful  investigation  of  the  muades  of  the  hm 
Mr.  Bishop*  concludes  that  the  crico-arytenoidei  postici  opei'^ 
glottis,  while  all  the  rest  close  it.  The  ary tenoideus  approximates  tk 
arytenoid  cartilages  posteriorly,  and  the  crico-arytenoidei  and  thyn 
arytenoidei  anteriorly ;  the  latter,  moreover,  dose  the  glottis  mesiiDj 
The  crico-thyroidei  are  tensors  of  the  diordse  Tocales,  and  tki 
muscles,  together  with  the  thyro-arytenoidei  regulate  the  tentum,  pi 
sition,  and  vibrating  length  of  the  vocal  cords. 

The  crico- thyroid  muscles  effect  the  tension  of  the  chordaBTOcakiV 
rotating  the  cricoid  on  the  inferior  comua  of  the  thyroid;  by  this  ai 
tion  the  anterior  portion  is  drawn  upwards  and  made  to  araroximitf 
the  inferior  border  of  the  thyroid,  while  the  posterior  and  snpoia 
border  of  the  cricoid,  together  with  the  arytenoid  cartilages,  is  caniei 
backwards.  The  crico-ar^'tenoidei  postici  separate  the  chords  Toesk 
by  drawing  the  arytenoid  cartilages  outwards  and  downwards.  Th 
crico-ar\'tenoidei  laterales,  by  drawing  the  outer  angles  of  the  aiTtc 
noid  cartilages  forwards,  approximate  the  anterior  angles  to  whidi  A 
chordae  vocales  are  attacheid.  The  thyro-arytenoidei  draw  the  ante 
noid  cartilages  forwards,  and,  by  their  connection  with  the  chorde  n 
cales,  act  upon  the  whole  length  of  those  cords. 

The  thyro-epiglottideus  acts  principally  by  compressing  the  AH 
of  the  sacculus  laryngis  and  the  sac  itself:  by  its  attachmmt  to  A 
epiglottis  it  would  act  feebly  upon  that  valve.  The  aryteno-epidbl 
tideus  superior  serves  to  keep  the  mucous  membrane  of  the  sides  of  A 
opening  of  the  glottis  tense,  when  the  larynx  is  drawn  upwards,  an 
the  opening  closed  by  the  epiglottis.  Of  the  aiyteno-epiglottidcv 
the  "  functions  appear  to  be,"  ^^-rites  Mr.  Hilton,  •*  to  compieas  ^ 
subjacent  glands  which  open  into  the  pouch ;  to  diminish  the  capacity 

*  Cyclopaedia  of  Anatomy  and  Physiology.    Article, 
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of  that  cavity,  and  change  its  form ;  and  to  approximate  the  epiglottis 
and  the  arytenoid  cartilage/^ 

Mtuxms  membrane. — The  aperture  of  the  larynx  is  a  triangular,  or 
cordiform  opening,  broad  in  front  and  narrow  behind ;  bounded  ante- 
riorly by  the  epiglottis,  posteriorly  by  the  arytenoideus  muscle,  and  on 
either  side  by  a  fold  of  mucous  membrane  stretched  between  the  side 
of  the  epiglottis  and  the  apex  of  the  arytenoid  cartilage.  On  the  mar- 
gin of  this  aryteno-epifflotiidean  fold  the  cuneiform  cartilage  forms  a 
prominence  more  or  less  distinct.  The  cavity  of  the  larynx  is  divided 
into  two  parts  by  an  oblong  constriction  produced  by  the  prominence 
of  the  chordae  vocales.  That  portion  of  the  cavity  which  lies  above 
the  constriction  is  broad  and  triangular  above,  and  narrow  below ;  that 
which  is  below  it  is  narrow  above  and  broad  and  cylindrical  below, 
the  circumference  of  the  cylinder  corresponding  with  the  ring  of  the 
cricoid ;  while  the  space  included  by  the  constriction  is  a  narrow,  tri- 
angular fissure,  the  glottis  or  rima  glottidis.  The  form  of  the  glottis  i6 
that  of  an  isosceles  triangle,  bounded  on  the  sides  by  the  chordaB  vo- 
cales and  inner  sur£Eice  of  the  arytenoid  cartilages,  and  behind  by  the 
arytenoideus  muscle.  Its  length  is  greater  in  the  male  than  in  the  fe- 
male, and  in  the  former  measures  somewhat  less  than  an  inch.  Imme- 
diately above  the  prominence  caused  by  the  chorda  vocalis,  and  ex- 
tending nearly  its  entire  length  on  each  side  of  the  cavity  of  the  larynx, 
is  an  elliptical  fossa,  the  ventricle  of  the  larynx.  This  fossa  is  bounded 
below  by  the  chorda  vocalis,  which  it  serves  to  isolate,  and  above  by  a 
border  of  mucous  membrane  folded  upon  the  lower  edge  of  the  supe- 
rior thyro-arytenoid  ligament  The  whole  of  the  cavity  of  the  larynx 
with  its  prominences  and  depressions,  is  lined  by  mucous  membrane, 
which  is  continuous  superiorly  with  Uiat  of  the  mouth  and  pharynx, 
and  inferiorly  is  prolonged  tlu*ough  the  trachea  and  bronchial  tabes 
into  the  air  cells  of  the  lungs.  In  the  ventricles  of  the  larynx  the 
mucous  membrane  forms  a  csecal  pouch  of  variable  size,  termed  by 
Mr.  Hilton  the  sacculus  laryngis,^    The  sacculus  laryngis  is  directed 

*  This  sac  was  described  by  Mr.  Hilton  before  he  was  aware  that  it  had 
already  been  pointed  out  by  the  older  anatomists.  I  myself  made  a  dissection, 
which  I  still  possess,  of  the  same  sac  in  an  enlarged  state,  during  the  month  of 
August,  1837,  without  any  knowledge  either  of  Mr.  Hilton's  labours,  or  Mor> 
gagni's  account.  The  sac  projected  considerably  above  the  upper  border  of  the 
thyroid  cartilage,  and  the  extremity  had  been  snipped  off  on  one  side  in  the 
removal  of  the  muscles.  The  lanmx  was  presented  to  me  by  Dr.  Greorge  Moore 
of  Camberwell ;  he  had  obtained  it  from  a  child  who  died  of  broncmal  dis- 
ease ;  and  he  conceived  that  this  peculiar  disposition  of  the  mucous  membrane 
might  possibly  explain  some  of  tne  symptoms  by  whirii  the  case  was  accom- 
panied. Cruveilhier  made  the  same  observation  in  equal  i^orance  of  Mor- 
gagni's  description,  for  we  read  in  a  note  at  page  677*  vol.  ii.  of  his  Anatomic 
Descriptive, — "  J'ai  vu  pour  la  premiere  fois  cette  ani^re  cavit6  chei  un  indi- 
vidu  affect^  de  phthisic  laryng^e,  oil  elle  etait  tr^s-d^velopp^.  Je  fis  dea  re- 
cherrhes  sur  le  larynx  d'autres  individus,  et  je  trouvai  que  cette  dispoation  6tait 
constante.  Je  ne  savais  pas  alors  que  Morgagni  avait  indiqu^  et  fiiut  rqpr6. 
senter  la  m€me  disposition."    Cruveilhier  compares  ita  form  V07  aptly  to  a 
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■pwardsy  fonietiiiiet  extendiDg  as  high  u  the  vpper  btHrder  o£  ^  d^- 
loid  cartilaflT^  and  ocmmonally  above  that  bocdeE.  Wbcm  djaedei 
firom  the  interior  of  the  larynx  it  is  fiMind  corered  bj  the  aajteatqi- 
flottideos  mosde  and  a  fibrooB  membnuiey  whi^  latter  is  attadttd* 
the  mperior  th  jro-arytenoid  ligament  below ;  to  the  epiglottis  is  fiMk: 
and  to  the  apper  border  of  the  thjimd  cartilage  aboTe.  IfexaBUBedta 
the  exterior  of  the  larynx,  it  tnU  be  seen  to  be  coTered  hj  the  ^»- 
e(Mgiottideus  moade.  On  the  sor&ee  <^  its  mncoits  membnne  are  ^ 
openings  of  sixty  or  serentj  small  fi^ticokr  gfainds,  which  are  ntstfii 
in  the  sab-mocons  tissue,  and  gives  to  its  external  snzfiwe  a  nM|^  wd 
ill-dissected  appearance.  This  mocoas  secretion  is  xnteoded  ftr  ^ 
faibncatkm  of  the  chordse  Tocales*  and  is  directed  upon  them  br  tss 
sasall  talvular  Ibids  of  mocoos  membrane,  which  are  M^TBfftrd  at  ^ 
entrance  of  the  saccnhis. 


Glamia* — The  bodies  known  as  the  glands  of  the  Iar3quc,  umtly^tb 
e^glottic  and  the  arytenoid  are  very  impn^Kriy  namfd  The  iaaKrii 
a  mass  of  areolar  and  adipose  tissoe,  situated  in  the  tziangnhBr  ipB 
between  the  front  sor&ce  of  the  apex  of  the  epi^ottia,  th«  hyo^ 
glottidtfttn  and  the  thyro-hyoidean  ligament.  The  hstter  is  the  boSk 
which  forms  a  prominence  in  the  aryteno-epigUittideKi  fold  o£  maBSSi 
membrune,  and  has  been  described  aammg  the  cartilages  as  the  vpt 
aoid  cartilage. 

JTitaMU  and  AVrms. — ^The  Arttria  of  the  larynx  aie  fferivcdta 
the  superior  and  Lnlmor  thyroid.     The  meroa  are  the  ^^peijuji  hiji- 
geal  and  nscnrxent  laryngeal;  both  branches  of  the  pisi iiiiMmlik 
The  two  nerves  eommonicste  with  each  other  freely;  hsk  the 
laryngeal  is  distribated  principally  to  the  moeoos  w— f^am  «|  ti»  i 
trance  of  the  larmx ;  the  recurrent,  to  the  noades.. 

TBS   TVACHmA. 

The  TuAcaaA  extends  from  opposte  the  fifth  cerrical  vcft^sa  I 
opposite  the  third  docuL  where  it  divides  into  the  two  bnnchL  Tk 
hyAi  druAoisx,  larger  than  the  left,  pttSMs  otF  neoriy  at  '^^  «9^ 
to  (he  upper  port  of  the  corresponding  lung.  Tlie  lefi  i  ih 
a6iiij«e(jr,  and  passes  beneath  the  arch  of  the  aorta,  to  reeck  tfe  B£ 
long. 

The  TVucdiMi  is  composed  of — 

FlbnxartilagintHis  ringv 
Fibrous  membrane. 
Mucous  maNnbrane, 
Lon^todioaL  elastii:  tibresi* 
Muscular  dbretv 
Glands, 

""  FtrwMM  cmmimgj'  aiui  Xocfacni's  lEavte.  AJvexs.  I 
tf|^.  v.  UB  (he  MOK  apmannee.  Buc  matiux  of  cbeK 
tbeuiar  (isaiii  iiiiihsil  bjr  Xr.  KLdob. 
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The  Fibro-cartilaginous  rings  are  from  fifteen  to  twenty  in  number, 
and  extend  for  two-thirds  around  the  cylinder  of  the  trachea.  They 
are  deficient  at  the  posterior  part,  where  the  tube  is  completed  by 
fibrous  membrane.  The  last  ring  has  usually  a  triangular  form  in 
front.  The  rings  are  connected  to  each  other  by  a  membrane  o{  yellow 
elastic  fibrous  tissue^  which  in  the  space  between  the  extremities  of  the 
cartilages,  posteriorly,  forms  a  distinct  layer. 

The  Longitudinal  dastic  fibres  are  situated  immediately  beneath  the 
mucous  membrane  on  the  posterior  part  of  the  trachea,  and  enclose  the 
entire  cylinder  of  the  bronchial  tubes  to  their  ultimate  terminations* 

The  Muscular  fibres  form  a  thin  layer,  extending  transversely  be- 
tween the  extremities  of  the  cartilages.  On  the  posterior  sur&ce  they 
are  covered  in  by  a  cellulo-fibrous  lamella,  in  which  are  lodged  the 
tracheal  glands.  These  are  small  flattened  ovoid  bodies,  situated  in 
great  number  between  the  fibrous  and  muscular  layers  of  the  membrar 
nous  portion  of  the  trachea,  and  also  between  the  two  layers  of  elastic 
fibrous  tissue  connecting  the  rings.  They  pour  their  secretion  upon 
the  mucous  membrane. 

Thyroid  Gland, 

The  th^-roid  gland  or  body  is  one  of  those  organs  which  it  is  difficult 
to  classify  from  the  absence  of  any  positive  knowledge  with  regard  to 
its  function.  It  is  situated  upon  the  trachea,  and  in  an  anatomical 
arrangement  may  therefore  be  considered  in  this  place,  although  bear- 
ing no  part  in  the  function  of  respiration. 

This  gland  consists  of  two  lobes,  which  are  placed  one  on  each  side 
of  the  trachea,  and  are  connected  with  each  other  by  means  of  an 
isthmus,  which  crosses  its  upper  rings.  There  is  considerable  variety  in 
tlie  situation  and  breadth  of  this  isthmus ;  which  should  be  recollected 
in  the  performance  of  operations  upon  the  trachea.  In  structure  it  ap- 
pears to  be  composed  of  a  dense  cellular  parenchyma,  enclosing  a  great 
num])er  of  vessels.  The  gland  is  larger  in  young  subjects  and  in 
females,  than  in  the  adult  and  males.  It  is  the  seat  of  an  enlargement 
called  bronchocele,  goitre,  or  the  Derbyshire  neck. 

A  muscle  is  occasionaUy  found  connected  with  its  upper  border  or 
with  its  isthmus ;  and  attached,  superiorly,  to  the  body  of  the  os 
hyoides,  or  to  the  thyroid  cartilage.  It  was  named  by  Soenmiering 
the  '^  levator  glandvlcB  thyroidea  ;^'*  fig.  163,  p.  543. 

Vessels  and  Nerves. — It  is  abundantly  supplied  with  blood  by  the 
superior  and  inferior  thyroid  arteries.  Sometimes  an  additional  artery 
is  derived  from  the  arteria  innominata,  and  ascends  upon  the  front  of 
the  trachea  to  be  distributed  to  the  gland.  The  wounding  of  this  vessel, 
in  tracheotomy,  might  be  fetal  to  the  patient.  The  nerves  are  derived 
from  the  superior  laryngeal  and  sjrmpathetic. 
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Their  posterior  border  is  rounded  and  broad,  the  anterior  sharp,  and 
marked  by  one  or  two  deep  fissures,  and  the  inferior  border  which 
surrounds  the  base  is  also  sharp.  The  colour  of  the  lungs  is  pinkish 
grey,  mottled,  and  variously  marked  with  black.  The  snrfiu^  is 
^gured  with  irregularly  polygonal  outlines,  which  represent  the  lobules 
of  the  organ,  and  the  area  of  each  of  these  polygonal  spaces  is  crossed 
by  lighter  lines. 

Each  lung  is  divided  into  two  lobes,  by  a  long  and  deep  fissure, 
which  extends  firom  the  posterior  surface  of  the  upper  part  of  the 
organ,  downwards  and  forwards  to  near  the  anterior  angle  of  its  base. 
In  the  right  lung  the  upper  lobe  is  subdivided  by  a  second  fissure, 
which  extends  obliquely  forwards  from  the  middle  of  the  preceding  to 
the  anterior  bbrder  of  the  organ,  and  marks  off  a  small  triangular 
lobe. 

The  right  lung  is  larger  than  the  left,  in  consequence  of  the  indinar 
tion  of  the  heart  to  the  left  side.  It  is  also  shorter,  frt)m  the  great 
convexity  of  the  liver,  which  presses  the  diaphragm  upwards  upon  the 
right  side  of  the  chest  considerably  above  the  level  of  the  left;  and  has 
three  lobes.  The  left  lung  is  smaller,  has  but  two  lobes,  but  is  longer 
than  the  right. 

Each  lung  is  retained  in  its  place  by  its  rooi^  which  is  formed  by  the 
pulmonary  artery,  pulmonary  veins  and  bronchial  tubes,  together  vdth 
the  bronchial  vessels  and  puhnonary  plexuses  of  nerves.  The  large 
vessels  of  the  root  of  each  lung  are  arranged  in  a  similar  order  from 
before,  backwards,  on  both  sides,  viz. 

Pulmonary  veins. 
Pulmonary  artery. 
Bronchus. 

From  above,  downwards,  on  the  right  side  this  order  is  exactly  re- 
versed ;  but  on  the  left  side  the  bronchus  has  to  stoop  beneath  the 
arch  of  the  aorta,  which  alters  its  position  to  the  vessels.  They  are 
thus  disposed  on  the  two  sides : — 

Right.  Lefi. 

Bronchus,  Artery, 

Artery,  Bronchus, 

Veins.  Veins. 

Structure,  — The  lungs  are  composed  of  the  ramificationB  of  the 
bronchial  tubes  which  terminate  in  bronchial  cells  (air  cells),  of  the 
raiiiitications  of  the  pulmonary  artery  and  veins,  bronchial  arteries  and 
veins,  lymphatics  and  nerves ;  the  whole  of  these  structures  being  held 
together  by  areolar  tissue,  constitute  the  parenchyma.  The  parenchyma 
of  the  lungs,  when  examined  on  the  sur&ce  or  by  means  of  a  section, 
is  seen  to  consist  of  small  polygonal  divisions,  or  lobules,  which  are 
connected  to  each  other  by  an  interglobular  areolar  tiasue.     Theae 


5o2  BRONCHIAL  TOBBS^ — PLBUILB. 

lolmleB  again  consist  of  smaller  lobnles,  and  the  latter  are  ftrmed  hj  t 
cluster  of  air  cells,  in  the  parietes  of  which  the  capillaries  of  the  psl* 
monary  artery  and  pulmonary  veins  are  distribated. 

Bronchial  tubes.  —  The  two  bronchi  proceed  from  the  hifamtkn  d 
the  trachea  to  their  corresponding  lungs.  The  right  takes  its  eoone 
nearly  at  right  angles  with  the  trachea,  and  enters  the  upper  part  of 
the  nght  lung ;  while  the  left,  longer  and  smaller  than  the  night,  paam 
obliquely  beneath  the  arch  of  the  aorta,  and  enters  the  lung  at  about 
the  middle  of  its  root.  Upon  entering  the  lungs  they  divide  into  two 
branches,  and  each  of  these  divides  and  subdivides  dichotomouslj  to 
their  ultimate  termination  in  small  dilated  sacs,  the  bronchial  or  pol- 
monnry  cells.  The  fibro-cartilaginous  rings  which  are  observed  in  the 
trachea  become  incomplete  and  irregular  in  shape  in  the  brondu,  and 
in  the  smaller  bronchial  tubes  are  lost  altogether.  At  the  termination 
of  these  tubes  the  fibrous  and  muscular  coats  become  extremely  this, 
and  an*  probably  continued  upon  the  lining  mucons  membrane  of  die 
air  cells. 

The  Pulmonary  artery^  conveying  the  dark  and  impure  venous  Uood 
to  the  lungs,  terminates  in  capillary  vessels,  which  form  a  minute  net- 
work upon  the  parietes  of  the  bronchial  cells,  and  then  converge  to 
form  the  pulmonary  veins,  by  which  the  arterial  blOod,  purified  in  iti 
{Nissage  through  the  capillaries,  is  returned  to  the  left  auricle  ol  tk 
heart. 

Tho  Bronchial  arteries,  branches  of  the  thoracic  aorta,  ramify  upon 
the  bronchial  tubes  and  in  the  tissue  of  the  lungs,  and  supply  then 
with  nutrition,  while  the  venous  blood  is  returned  by  the  bronchial 
veins  to  tho  vena  azygos. 

I'he  Lymjihatics^  commencing  upon  the  surfiEU»  and  in  the  substance 
of  the  lungs,  terminate  in  the  bronchial  glands.  These  glands,  veir 
numerous  and  often  of  large  size,  are  placed  at  the  roots  of  the  longs, 
around  the  bronchi,  and  at  the  bifurcation  of  the  trachea.  In  eady 
life  they  resemble  lymphatic  glands  in  other  situations ;  but  in  oU 
age,  and  of^en  in  the  adult,  are  quite  black,  and  filled  with  carfaoo- 
aceous  matter,  and  occasionally  with  calcareous  deposits. 

The  Xcnrs  are  derived  firom  the  pneumogastric  and  sympathetic 
They  form  two  plexuses,  anterior  pulmonary  plexus^  situated  npoo 
the  front  of  the  root  of  the  lungs,  and  composed  chiefly  of  filaments 
from  the  great  cardiac  plexus  ;  and  posterior  pulmonary  plexus  on  the 
posterior  aspect  of  the  root  of  the  lungs,  composed  prindpally  of 
branches  from  the  pneumogastric.  The  branches  firom  these  jdexnaes 
follow  the  course  of  tlie  bronchial  tubes,  and  are  distributed  to  the 
bronchial  cells. 

PLSriUB. 

Kach  lung  is  enclosed,  and  its  structure  maintained,  by  a  senv 
roembmne,  the  pleura,  which  invests  it  as  far  as  the  root,  and  is 
then  reflected  u^^on  the  parietes  of  the  chest.     That  poitioD  of  tk 
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membrane  which  is  in  relation  with  the  lung  is  called  pleura  pulmo- 
naUsf  and  that  in  contact  with  the  parietes,  pleura  oostalis.  The  re- 
flected portion,  besides  forming  the  internal  lining  to  the  ribs  and  in- 
tercostal muscles,  also  covers  the  diaphragm  and  the  thoracic  sorfiace 
of  the  vessels  at  the  root  of  the  neck. 

The  pleura  must  be  dissected  from  off  the  root  of  the  lung,  to  see  the 
vessels  by  which  it  is  formed  and  the  pulmonary  plexuses. 


MEDIASTINUM. 

The  approximation  of  the  two  reflected  pleursB  in  the  middle  line 
of  the  thorax  forms  a  septum,  which  divides  the  chest  into  the  two 
pulmonary  cavities.  This  is  the  mediastinum.  The  two  pleune  are 
not,  however,  in  contact  with  each  other  at  the  middle  line  in  the 
formation  of  the  mediastinum,  but  leave  a  space  between  them  which 
contains  all  the  viscera  of  the  chest  with  the  exception  of  the  lungs. 
The  mediastinum  is  divided  into  the  anterior,  middle^  and  poderior. 

The  Anterior  mediastinum  is  a  triangular  space,  bounded  in  front  by 
the  sternum,  and  on  each  side  by  the  pleura.  It  contains  a  quantity 
of  loose  areolar  tissue,  in  which  are  found  some  lymphatic  glands  and 
vessels  passing  upwards  from  the  liver ;  the  remains  of  ^e  thymus 
gland,  the  origins  of  the  stemo-hyoid,  stemo-thyroid*  and  triangularis 
stemi  muscles,  and  the  internal  mammary  vessels  of  the  left  side. 

The  Middle  mediastinum  contains  the  heart  enclosed  in  its  peri- 
cardium ;  the  ascending  aorta  ;  the  superior  vena  cava  ;  the  bifurca- 
tion of  the  trachea  ;  the  pulmonary  arteries  and  veins  ;  and  the  phrenic 
nerves. 

The  Posterior  mediastinum  is  bounded  behind  by  the  vertebral 
column,  in  front  by  the  pericardium,  and  on  each  side  by  the  pleura. 
It  contains  the  descending  aorta ;  the  greater  and  lesser  azygos  veins, 
the  superior  intercostal  vein  ;  the  thoracic  duct ;  the  oesophagus  and 
pneumogastric  nerves  ;  and  ijie  great  splanchnic  nerves. 


ABDOMEN. 

The  abdomen  is  the  inferior  cavity  of  the  tnmk  of  the  body;  it  is 
bounded  in  front  and  at  the  sides  by  the  lower  ribs  and  abdominal 
muscles  ;  beUnd,  by  the  vertebral  column  and  abdominal  muscles ; 
above,  by  the  diaphragm  ;  and,  belowy  by  the  pelvis :  and  contains 
the  alimentary  canal,  the  organs  subservient  to  digestion,  viz.  the  liver, 
pancreas,  and  spleen  ;  and  the  organs  of  excretion,  the  kidneys,  with 
the  supra-renal  capsules. 

Reffions, — For  convenience  of  description  of  the  yiscera,  and  for  re- 
ference to  the  morbid  affections  of  this  cavity,  the  abdomen  is  divided 
into  certain  districts  or  regions.  Thus,  if  two  transverse  lines  be 
carried  around  the  body,  the  one  parallel  with  the  conrexities  of  the 
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ribs,  the  other  with  the  highest  points  of  the  crests  of  the  ilia,  the 
abdomen  will  be  divided  into  three  zones.  Again,  if  a  perpendieahi 
line  be  drawn  at  each  side,  from  the  cartilage  of  the  eighth  rib  ti 
the  middle  of  Puupart^s  ligament,  the  three  primary  zones  will  ead 
be  subdivided  into  three  compartments  or  regions,  a  middle  and  twt 
lateral 

The  middle  region  of  the  upper  zone  being  immediately  over  tbe 
small  end  of  the  stomach,  is  called  epigastric  (tir)  yaurriif^  over  the 
stomach).  The  two  lateral  regions  being  under  the  cartilages  of  tk 
ribs  arc  called  hypochondriac  (&«*•  X*'^m,  under  the  cartilages).  Tlw 
middle  region  of  the  middle  zone  is  the  umbilical;  the  two  lateral,  tk 
lumbar.  The  midd^  region  of  the  inferior  zone  is  the  h^poffodrk 
(iMT*  yo^^,  below  the  stomach)  ;  and  the  two  lateral,  the  Uiat. 
In  addition  to  these  divisions,  we  employ  the  term  inguinal  regitm,  in 
reference  to  the  vicinity  of  Poupart's  ligament. 

Position  o/tlie  Viscera.  —  In  the  upper  zone  will  be  seen  the  liTff, 
extending  ocrons  from  the  right  to  the  left  side  ;  the  stomach  and 
spleen  on  the  left,  and  the  pancreas  and  duodenum  behind.  In  tbe 
mklilte  zone  is  the  transverse  portion  of  the  colon,  with  the  upper  part 
of  the  ascending  and  descending  colon,  omentum,  small  intestinei. 
mesentery,  and,  behind,  the  kidneys  and  supra-renal  capsules.  In 
the  inferior  zone  is  the  lower  part  of  the  omentum  and  small  intes- 
tines, the  ciccum,  ascending  and  descending  colon  with  the  sigmoid 
flexure,  and  ureters. 

The  smootii  and  polished  surface,  which  the  viscera  and  parietH 
of  the  abdomen  present,  is  due  to  the  peritoiieum,  which  should  in  the 
next  place  be  studied. 

PERITONEUM. 

The  Peritoneum  (iri^iTi/viiv,  to  extend  around)  is  a  serous  membrane, 
and  therefore  a  shut  sac :  a  single  exception  exists  in  the  homu 
subject  to  this  character,  viz.  in  the  female,  where  the  peritoneum  is 
perlbrated  liy  the  open  extremities  of  the  Fallopian  tubes,  and  is  con- 
tinuous witii  their  mucous  lining. 

The  simplest  idea  that  can  be  given  of  a  serous  membrane,  whi^ 
may  apply  eiiually  to  all,  is,  that  it  invests  the  viscus  or  visceia,  and 
is  then  retlected  upon  the  parietes  of  the  containing  cavity.  If  the 
cavity  contain  only  a  single  viscus,  the  consideration  of  the  sfiroo* 
membrane  is  extremely  simple.  But  in  the  abdomen,  where  there  are 
a  numl)er  of  viscera,  the  serous  membrane  passes  from  one  to  the  other 
until  it  has  invested  the  whole,  l)efore  it  is  reflected  on  the  paiietea. 
Ilence  its  reflexions  iu*c  a  little  more  complicated. 

In  tracing  the  reHexions  of  the  peritoneum  in  the  middle  line,  w« 
commence  with  the  diaphragm,  which  is  lined  by  two  layers,  one  from 
the  parietes  in  front,  anterior^  and  one  from  the  parietes  bdiii^ 
posterior.  These  two  layers  of  the  same  membrane,  at  the  poaterior 
port  of  the  diaphragm,  descend  to  the  upper  surfruie  of  the  linif 


forming  the  an-fmaiy  and  ialerat  liffamenU  of  the  liver.  Tfaey  then 
aniround  the  liver,  one  going  in  front,  the  other  behind  that  tIkus, 
and,  meeting  at  its  under  Bui&ce,  paw  to  the  atomach,  foiming  the 


na  of  the  pfRtoneum,    D.  Th«  dianhrA^in.    S.  ' 


^  The  poaterioT  Wytt.    3.  The  cotvnA^  ILnmeDt,  formed  b^ 
dwdF  Cw»]Hyen  to  Ihepostciior  border  of  the  liver.    «.  The  le 


lUlinK  Jt^iIk  under' nii«ice  'oi  tb 

ne  meH'CO^Dii-    8-  The  pottehor  lifer  Cnced  upmrdi  in  front 
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letter  omentum*  They  then,  in  the  same  manner,  smroniii  ike 
stomach,  and  meeting  at  its  lower  border,  descend  for  some  distance ■ 
front  of  the  intestines,  and  return  to  the  transYerse  colon,  fomiii^  ^ 
ffreat  omentum;  they  then  surround  the  transverse  colon,  and  pis 
din>ctly  back\«'ards  to  the  vertebral  column,  forming  the  transvene 
mem  colon.  Here  the  two  layers  separate  ;  the  posterior  ascends  is 
front  of  the  pancreas  and  aorta,  and  returns  to  the  posterior  psri  i 
the  diuphragin,  where  it  becomes  the  posterior  layer  with  whidi  « 
commenced.  The  anterior  descends,  invests  all  the  small  intestises. 
and  returning  to  the  vertebral  column  forms  the  metentery.  It  tha 
descends  into  the  pelvis  in  front  of  the  rectum,  which  it  holds  in  in 
place  by  means  of  a  fold  called  meso-reduniy  forms  a  pouch,  the  ntto^ 
vesical  Md^  between  the  rectum  and  bladder,  ascends  upon  the  post^ 
nor  surf»i*e  of  the  bladder,  forming  its  false  ligaments,  and  retans 
upon  the  unterior  parietes  of  the  abdomen  to  the  diaphragm,  idieooe 
we  first  traced  it. 

In  the  female,  after  descending  into  the  pelvis  in  front  of  tk 
rectum,  it  is  reflected  upon  the  posterior  surfoce  of  the  vagina  loi 
uterus.  It  then  descends  on  the  anterior  surface  of  the  ntaxis,aiid 
fiirms  at  either  side  the  broad  ligaments  of  that  organ.  From  tk 
uterus  it  ascends  upon  the  posterior  surface  of  the  bladder  and  is- 
tt^rior  parietes  of  the  abdomen,  and  is  continued,  as  in  the  male,  to  tk 
diaphragm. 

In  this  way  the  continuity  of  the  peritoneum,  as  a  whole,  is  dii- 
tinctly  shown,  and  it  matters  not  where  the  examination  cotaaatt 
or  where  it  terminate,  still  the  same  continuity  of  sar&ce  will  k 
discernible  throughout.  If  we  trace  it  from  side  to  side  of  the  ib> 
domen,  we  may  commence  at  the  umbilicus  ;  we  then  foUow  it  otf- 
wards  lining  the  inner  side  of  the  parietes  to  the  ascending  cdos; 
it  surrounds  that  intestine  ;  it  then  surrounds  the  immll  intestioe, 
and  returning  on  itself  forms  the  mesentery.  It  then  invests  tk 
descending  colon,  and  reaches  the  parietes  on  the  opposite  side  of  tk 
abdomen,  whence  it  may  be  traced  to  the  exact  point  from  whidi  ve 
started. 

The  viscenw,  which  are  thus  shown  to  be  invested  bv  the  peritooev 
in  its  course  from  above  downwards,  are  the — 

Liver, 
Stomach, 
Transverse  colon. 
Small  intestines. 
Pelvic  viscera. 

oC  D,  the  transrerse  duodenum,  and  P,  the  pancreas,  to  become  eoDtaaiv 
with  the  posterior  layer  v2'  9-  The  fonmen  of  Winslow ;  the  dotted  1» 
bounding  thi»  foramen  inferioriy  marks  the  coune  of  the  hepatic  attar  fa- 
ward*,  to  enter  between  the  layer*  of  the  lesser  omentum,  i o  Tbe  an n'mr 
enciwling  the  small  inteatine.  11.  The  recto-vcsical  fold,  fovmcdfartlc^ 
•erndinK  anterior  Uyer.  13-  The  anterior  layer  traced  up^wda  UDontlc*- 
ternal  surface  of  the  abdommal  panetes  to  the  layer  {\\  with  whiiSiAe  €» 
"oination  cwnmenctd. 
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The  folds,  formed  between  these  and  between  the  diaphragm  and 
the  liver,  are — 

(Diaphragm.) 

Broad,  coronary,  and  lateral  ligaments. 

(Liver.) 
Lesser  omentum. 

( Stomach.) 
Greater  omentum. 

(Transverse  colon.) 
Transverse  meso-colon, 

Mesentery, 
Meso-rectum, 
Recto- vesical  fold. 
False  ligaments  of  the  bladder. 

And  in  the  female,  the — 

Broad  ligaments  of  the  uterus. 

The  ligaments  of  the  liver  will  *be  examined  with  that  organ. 
The  Lesser  omentum  is  the  duplicature  passing  between  the  liver 
and  the  upper  border  of  the  stomach.     It  is  extremely  thin,  excepting 
at  its  right  border,  where  it  is  free,  and  contains  between  its  layers, 
the— 

Hepatic  artery. 

Ductus  communis  choledochus. 

Portal  vein. 

Hepatic  plexus  of  nerves. 

Lymphatics. 

These  structures  are  enclosed  in  a  loose  areolar  tissue,  called 
GlissorCs  capsule,*  The  relative  position  of  the  three  vessels  is,  the 
artery  to  the  left,  the  duct  to  the  right,  and  the  vein  between  and 
behind. 

If  the  finger  be  introduced  behind  this  right  border  of  the  lesser 
omentum,  it  will  be  situated  in  an  opening  called  the  foramen  cf 
Win&Uyw.\  In  front  of  the  finger  will  lie  the  right  border  of  the 
lesser  omentum  ;  hekind  it  the  diaphragm,  covered  by  the  ascending  or 
posterior  layer  of  the  peritoneum  ;  hdaw^  the  hepatic  artery,  curving 
forwards  from  the  coeliac  axis  ;  and  ohofoe^  the  lobus  SpigeliL  These, 
therefore,  are  the  boundaries  of  the  foramen  of  Window,  which  is  no- 
thing more  than  a  constriction  of  the  general  cavity  of  the  peritoneum 

*  Francis  Glisson,  Professor  of  Medicine  in  the  University  of  Cambridge. 
His  work,  "  De  Anatomia  Hepads,**  was  published  in  l654 

t  Jacob  Beni^us  Winslow :  his  '*  Ex[X)«ition  Anatomiqne  de  la  Stracture 
du  Corps  Humain/'  was  published  in  Paris  in  178S. 
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at  thi»  point,  arising  out  of  the  necessity  for  the  hepatic  and  gaibic 
arti'rics  to  pass  fon^-ards  from  the  coeliac  axis  to  reach  their  re^ecoe 
vinci^ra. 

If  air  be  blown  through  the  foramen  of  Winslow,  it  wffldaeai 
behind  the  losser  omentum  and  stomach  to  the  space  between  tk 
df'Kcnding  and  ascending  pair  of  layers,  forming  the  great  onmtaL 
ThiH  in  sometimes  allied  the  lesser  canity  of  the  peritonenm,  and  tbi 
external  to  the  foramen  the  greater  cavity ;  in  ivhich  case  the  fin- 
men  ih  conHidcnid  as  the  means  of  communication  between  the  tn. 
Inhere  i»  a  great  objection  to  this  dinsion,  as  it  might  lead  the  inex- 
j)erienced  to  iKjlieve  that  there  were  really  two  cavities.  Thexe  ii  te 
one  (mly,  the  foramen  of  Winslow  being  merely  a  constriction  of  that 
(Hie,  to  facilitate  the  communication  between  the  nutrient  arteries  ai 
the  viscera  of  the  upper  part  of  the  abdomen. 

I'hc  (fveat  omentum  consists  o{  four  layers  of  periUmevm^  the  tvi 
which  d(;HC(;nd  from  the  stomach,  and  the  same  two,  returning  spa 
tliemH(>Ives  to  the  transverse  colon.  A  quantity  of  adipose  sahftnee 
is  de{M)Hitcd  around  the  vessels  which  ramify  through  its  stnctnci 
It  would  a])pear  to  perform  a  double  function  in  the  economy.  lA 
Protecting  the  intestines  from  cold  ;  and,  2ndly.  Facilitatii^  tk 
mov(;ment  of  the  intestines  upon  each  other  during  their  ▼ermicnli 
action.  . 

The  Transverse  meso-coUm  (ji'wos,  middle,  being  attached  to  tk 
middle  of  the  cylinder  of  the  intestine)  is  the  medium  of  conneetioi 
between  the  transverse  colon  and  the  posterior  wall  of  the  abdcHiia 
It  also  affords  to  the  nutrient  arteries  a  passage  to  reach  the  intestine, 
and  encloses  between  its  layers,  at  the  posterior  part,  the  transrene 
portion  of  the  duodenum. 

The  Mesentery  {fii^ot  Jfyri^av,  being  connected  to  the  middle  of  tk 
cylinder  of  the  small  intestine)  is  the  medium  of  connection  betwea 
the  small  intestines  and  the  posterior  wall  of  the  abdomen.  It  is  (^ 
li(iue  in  its  direction,  being  attached  to  the  posterior  wall,  from  tk 
left  side  of  the  second  lumbar  vertebra  to  the  right  iliac  fossa.  It 
retains  the  small  intestines  in  their  places,  and  gives  passages  to  tk 
mcHontoric  arteries,  veins,  nerves,  and  lymphatics. 

The  xMeso-rcctum^  in  like  manner,  retains  the  rectum  in  connectki 
with  the  front  of  the  sacrum.  Besides  this,  there  are  some  minor 
folds  in  the  pelvis,  as  the  rwto-vesical  fold,  X\ie  false  ligamaUs  ofik 
Umider^  and  the  broad  ligaments  of  the  uterus. 

The  Af)f)en(lices  cfuploica  are  small  irregular  pouches  of  the  perito- 
neum, filled  with  fat,  and  situated  like  fringes  upon  the  large  inte8tio& 

Three  other  duplicatures  of  the  peritoneum  are  situated  in  the  sidesot 
the  abdomen ;  they  are  the  gastro-phrenic  ligament,  the  gastro-mknic 
omentum,  the  ascending  and  descending  meso-colon.  The  gastn' 
lihrtnic  litfamettt  is  a  small  duplicature  of  the  peritoneum,  which  it 
scends  from  the  diaphragm  to  the  extremity  of  the  oesophagos,  sad 
lesser  curve  of  the  stomach.  The  gastro-splenic  omentum  is  the  dupli- 
cature which  connects  the  spleen  to  the  stomach.      The 
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The  Semilunar  vcUves  are  placed  around  the  commencement  of  the 
aorta,  like  those  of  the  pulmonary  artery  ;  they  are  similar  in  struc- 
ture, and  are  attached  to  the  scalloped  border  by  which  the  aorta  is 
connected  with  the  ventricle.  The  tubercle  in  the  centre  of  each  fold 
is  larger  than  those  in  the  pulmonary  valves,  and  it  was  these  that 
Arantius  particularly  described ;  but  the  term  ^  corpora  Ara$iHi^  Lb 
now  applied  indiscriminately  to  both.  The  fossae  between  the  semi- 
lunar valves  and  the  cylinder  of  the  artery  are  larger  than  those  of  the 
puhnonary  artery ;  they  are  called  the  ^  sinits  aorUd^^  (sinuses  of 
Valsalva). 

STRUCTURE  OP  THE  HEART. 

The  arrangement  of  the  fibres  of  the  heart  has  been  made  the 
subject  of  careful  and  accurate  investigation  by  Mr.  Searle,  to  whose 
excellent  article, "  Fibres  of  the  Heart,"  in  the  Cyclopaedia  of  Anatomy 
and  Physiology,  I  am  indebted  for  the  following  summary  of  their 
distribution : — 

For  the  sake  of  clearness  of  description  the  fibres  of  the  ventricles 
have  been  divided  into  three  layers,  superficial,  middle,  and  internal, 
all  of  which  are  disposed  in  a  spiral  direction  around  the  cavities 
of  the  ventricles.  The  mode  of  formation  of  these  three  layers  will 
be  best  understood  by  adopting  the  plan  pursued  by  Mr.  Searle  in 
tracing  the  course  of  the  fibres  from  the  centre  of  the  heart  towards 
its  periphery. 

The  left  surfiEice  of  the  septum  ventriculorum  is  formed  by  a  broad 
and  thick  layer  of  fibres,  which  proceed  backwards  in  a  spiral  direction 
around  the  posterior  aspect  of  the  left  ventricle,  and  become  aug- 
mented on  the  left  side  of  that  ventricle  by  other  fibres  derived  firom 
the  bases  of  the  two  columnae  papillares.  The  broad  and  thick  band 
formed  by  the  fibres  firam  these  two  sources,  curves  around  the  apex 
and  lower  third  of  the  left  ventricle  to  the  anterior  border  of  the 
septum,  where  it  divides  into  two  bands,  a  short  or  apicial  band,  and 
a  long  or  basial  band. 

The  Short  or  apicial  band  is  increased  in  thickness  at  this  point  by 
receiving  a  layer  of  fibres  (derived  from  the  root  of  the  aorta  and 
cameae  columnae)  upon  its  internal  surface,  from  the  right  surfiace  of 
the  septum  ventricidorum  ;  it  is  then  continued  onwards  in  a  spiral 
direction  from  left  to  right,  around  the  lower  third  of  the  anterior 
sur&ce,  and  the  middle  third  of  the  posterior  surface  of  the  right 
ventricle  to  the  posterior  border  of  the  septum.  From  the  latter  point 
the  short  band  is  prolonged  around  the  posterior  and  outer  border  of 
the  left  ventricle  to  the  anterior  surface  of  the  base  of  that  ventricle, 
and  is  inserted  into  the  anterior  border  of  the  left  auriculo- ventricular 
ring,  and  the  anterior  part  of  the  root  of  the  aorta  and  pulmonary 
arterv. 

The  Long  or  basial  band,  at  the  anterior  border  of  the  septum,  passes 
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directly  backwards  through  the  septum,  forming  its  middle  layer,  to 
the  posterior  ventricular  groove,  where  it  becomes  joined  by  fibres 
derived  firom  the  root  of  the  pulmonary  artery.  It  then  winds  spirally 
around  the  middle  and  upper  third  of  the  left  ventricle  to  the  anterior 
border  of  the  septum,  where  it  is  connected  by  means  of  its  internal 
surface  with  the  superior  fibres  derived  fi:om  the  aorta,  which  form 
part  of  the  right  wall  of  the  septum.  From  this  point  it  is  continued 
around  the  upper  third  of  the  anterior  and  posterior  sur&ce  of  the 
right  ventricle  to  the  posterior  border  of  the  septum,  where  it  is  con- 
nected with  the  fibres  constituting  the  right  surfiEice  of  the  septum 
ventriculorum.  At  the  latter  point  the  fibres  of  this  band  begin  to  be 
twisted  upon  themselves,  like  the  strands  of  a  rope,  the  direction  of 
the  twist  being  from  below  upwards.  This  arrangement  of  fibres  is 
called  by  Mr.  Searle  "  the  rope  ;"  it  is  continued  spirally  upwards, 
forming  the  brim  of  the  left  ventricle,  to  the  anterior  surface  of  the 
base  of  that  ventricle,  where  the  twisting  of  the  fibres  ceases.  The 
long  band  then  curves  inwards  towards  the  septum,  and  spreads  out 
upon  the  left  surface  of  the  septum  into  the  broad  and  thick  layer  of 
fibres  with  which  this  description  commenced. 

The  most  inferior  of  the  fibres  of  the  left  sur&ce  of  the  septum 
ventriculorum,  after  winding  spirally  around  the  internal  surface  of  the 
apex  of  the  left  ventricle,  so  as  to  close  its  extremity,  form  a  small 
fiEisciculus,  which  is  excluded  fi:om  the  interior  of  the  ventricle,  and 
expands  in  a  radiated  manner  over  the  sur&ce  of  the  heart,  con- 
stituting its  superficial  layer  of  fibres.  The  direction  of  these  fibres  is, 
for  the  most  part,  oblique,  passing  from  left  to  right  on  the  anterior, 
and  firam  right  to  left  on  the  posterior  sur&ce  of  the  heart,  becoming 
more  longitudinal  near  its  base,  and  terminating  by  being  inserted  into 
the  fibrous  rings  of  the  auriculo-ventricular  openings,  and  of  the  pul- 
monary artery  and  aorta.  Over  the  right  ventricle  the  superficial 
fibres  are  increased  in  number  by  the  addition  of  accessory  fibres  from 
the  right  surface  of  the  septiun,  which  pierce  the  middle  layer,  and 
take  the  same  direction  with  the  superficial  fibres  from  the  apex  of  the 
left  ventricle,  and  of  other  accessory  fibres  from  the  sur&ce  of  both 
ventricles. 

From  this  description  it  will  be  perceived,  that  the  superficial  layer 
o(  fibres  is  very  scanty,  and  is  pretty  equally  distributed  over  the 
surface  of  both  ventricles.  The  middle  layer  of  both  ventricles  is 
formed  by  the  two  bands,  short  and  long.  But  the  internal  layer  of 
the  two  ventricles  is  very  differently  constituted  :  that  of  the  left  is 
formed  by  the  spiral  expansion  of  the  fibres  of  the  rope,  and  of  the  two 
columnae  papillares ;  that  of  the  right  remains  to  be  described.  The 
septum  ventriculorum  also  consists  of  three  layers,  a  left  layer^  the 
radiated  expansion  of  the  rope  and  camese  columnae  ;  a  middle  layer^ 
the  long  band  ;  and  a  right  layer,  belonging  to  the  proper  wall  of  the 
right  ventricle,  and  continuous  both  in  front  and  behind  with  the  long 
band,  and  in  front  also  with  the  short  band,  and  with  the  superficifd 
layer  of  the  right  ventricle. 
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The  Internal  layer  of  the  right  ventricle  is  formed  by  BucicnH  of 
fibres  which  arise  from  the  right  segment  of  the  root  of  the  aorta,  firom 
the  entire  circumference  of  the  root  of  the  pulmonary  artery,  and  fipwn 
the  bases  of  the  columnaB  papillares.  The  fibres  firom  the  root  of  the 
aorta,  associated  with  some  from  the  cameae  colunmae,  constitute  a 
layer  which  passes  obliquely  forwards  upon  the  right  side  of  the 
septum.  The  superior  fibres  coming  directly  firom  the  aorta  joi]|  the 
internal  surface  of  the  long  band  at  the  anterior  border  of  the  septum, 
while  the  lower  two-thirds  of  the  layer  are  continuous  with  the  in- 
ternal surface  of  the  short  band,  some  of  its  fibres  piercing  that  hand 
to  augment  the  number  of  superficial  fibres.  The  fibres  derived  firom 
the  root  of  the  pulmonary  artery,  conjoined  with  those  from  the  base 
of  one  of  the  columnse  papillares,  curve  forwards  from  their  origin,  and 
wind  obliquely  downwards  and  backwards  around  the  internal  sur&ce 
of  the  wall  of  the  ventricle  to  the  posterior  border  of  the  septum, 
where  they  become  continuous  with  the  long  band,  directly  that  it  has 
passed  backwards  through  the  septum. 

Fibres  of  the  Auricles, — The  fibres  of  the  auricles  are  disposed  in 
two  layers,  external  and  internal.  The  internal  layer  is  formed  of 
&scicidi  which  arise  from  the  fibrous  rings  of  the  auriculo-ventricular 
openings  and  proceed  upwards  to  enlace  with  each  other,  and  con- 
stitute the  appendices  auricularum.  These  &sciculi  are  parallel  in 
their  arrangement,  and  in  the  appendices  form  projections  and  give 
rise  to  the  appearance  which  is  denominated  musculi  pectinati.  In 
their  course  they  give  off  branches  which  connect  adjoining  fesdculi, 
and  form  a  columnar  interlacement  between  them. 

External  Layer,  —  The  fibres  of  the  right  auricle  having  completed 
the  appendix,  wind  from  left  to  right  around  the  right  border  of  this 
auricle,  and  along  its  anterior  aspect,  beneath  the  appendix,  to  the 
anterior  surface  of  the  septum.  From  the  septum  they  are  continued 
to  the  anterior  surface  of  the  left  auricle,  where  they  separate  into 
three  bands,  superior,  anterior,  and  posterior.  The  superior  band 
proceeds  onwards  to  the  appendix,  and  encircles  the  apex  of  the 
auricle.  The  anterior  band  passes  to  the  left,  beneath  the  appendix, 
and  winds  as  a  broad  layer  completely  around  the  base  of  the  auricle, 
and  through  the  septum  to  the  root  of  the  aorta,  to  which  it  is  partly 
attached,  and  from  this  point  is  continued  onwards  to  the  appendix, 
where  its  fibres  terminate  by  interlacing  with  the  musculi  pectinati. 
The  posterior  band  crosses  the  left  auricle  obliquely  to  its  posterior 
part,  and  winds  from  left  to  right  around  its  base,  encircling  the  open- 
ings of  the  pulmonary  veins  ;  some  of  its  fibres  are  lost  upon  the 
surface  of  the  auricle,  others  are  continued  onwards  to  the  base  of  the 
aorta  ;  and  a  third  set,  forming  a  small  band,  is  prolonged  along  the 
anterior  edge  of  the  appendix  to  its  apex,  where  it  is  continuous  with 
the  superior  band.  The  septum  auricularum  has  four  sets  of  fibres 
entering  into  its  formation  ;  1 .  The  fibres  arising  from  the  auriculo- 
ventricular  rings  at  each  side  ;  2.  Fibres  arising  from  the  root  of  the 
aorta,  which  pass  upwards  to  the  transverse  band,  and  to  the  root  of 
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the  superior  cava  ;  3.  Those  fibres  of  the  anterior  band  that  pass 
through  the  lower  part  of  the  septum  in  their  course  around  the  left 
auricle ;  and,  4.  A  slender  £isciculus,  which  crosses  through  the  septum 
from  the  posterior  part  of  the  right  auriculo-ventricular  ring  to  the 
left  auricle. 

It  will  be  remarked  from  this  description,  that  the  left  auricle  id 
considerably  thicker  and  more  muscular  than  the  right. 

VesaeU  and  Nerves. — The  Arteries  supplying  the  heart  are  the  an- 
terior and  posterior  coronary.  The  Veins  accompany  the  arteries,  and 
empty  themselves  by  the  common  coronary  vein  into  the  right  auricle. 
The  lymphatics  terminate  in  the  glands  about  the  root  of  the  heart 
The  nerves  of  the  heart  are  derived  from  the  cardiac  plexuses,  which 
are  formed  by  communicating  filaments  fsom  the  sympathetic  and 
pneumogastric. 


ORGANS  OF  RESPIRATION  AND  VOICE. 

The  organs  of  respiration  are  the  two  lungs,  with  their  air-tube,  the 
trachea,  to  the  upper  part  of  which  b  adapted  an  apparatus  of  carti- 
lages, constituting  the  organ  of  voice,  or  larynx. 


THE   LARYNX. 

The  Larynx  is  situated  at  the  fore  part  of  the  neck,  between  the 
trachea  and  the  base  of  the  tongue.  It  is  a  short  tube,  having  an 
hour-glass  form,  and  is  composed  of  oartilagesy  ligaments^  musdes,  vessels, 
nerves,  and  mucous  membrane. 

The  CartHoffes  are  the  — 

Thyroid, 

Cricoid, 

Two  Arytenoid, 

Two  cuneiform. 

Epiglottis. 

The  Thyroid  (Bv^uf — iTJaj,  like  a  shield)  is  the  largest  cartilage  of 
the  larynx :  it  consists  of  two  lateral  portions,  or  ala,  which  meet  at 
an  angle  in  front,  and  form  the  projection  which  is  known  by  the 
name  oipomum  Adami,  In  the  male  after  puberty  the  angle  of  union 
of  the  two  alae  is  acute  ;  in  the  female,  and  before  puberty  in  the  male, 
it  is  obtuse.  Where  the  pomum  Adami  is  prominent,  a  bursa  mucosa 
is  often  found  between  it  and  the  skin. 

Each  ala  is  quadrilateral  in  shape,  and  forms  a  rounded  border 
posteriorly,  which  terminates  above,  in  the  superior  oomu,  and  below, 
in  the  in/eiior  comu.  Upon  the  side  of  the  ala  is  an  oblique  line, 
or  ridge,  directed  downv«^rds  and  forwards,  and  bounded  at  each 
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extremity  by  a  tubercle.     Into  this  line  the  Btemo-thyroid  mmjlkj 
inserted  ;  and  from  it  the  thyro-hyoid  and  inferior  constrictw' 
their  origin.     In  the  receding  angle^  formed  by  the  meeting  of ' 
two  alae  upon  the  inner  side  of  the  cartilage,  and  near  its  birerl 
border,  are  attached  the  epiglottis,  the  chordae  vocales,  the  tkyio*' 
arytenoid,  and  thyro-epiglottidean  muscles. 

The  Cricoid  {x^ixag — iT^tff,  like  a  ring)  is  a  ring  of  cartilage,  nanov 
in  front  and  broad  behind,  where  it  is  surmounted  by  two  rarndtd 
surfaces^  which  articulate  with  the  arytenoid  cartilages.  Upon  liie 
middle  line,  posteriorly,  is  a  vertical  ridge  which  gives  attachment  to 
the  oesophagus,  and  on  each  side  of  the  ridge  are  the  depressions  which 
lodge  the  crico-arytenoidei  postici  muscles.  On  either  side  of  the  ring 
is  a  glenoid  cavity^  which  articulates  with  the  inferior  comu  of  the  \ 
thyroid  cartilage. 

The  Art/lenoid  cartilages  (a^vreiivei*  a  pitcher),  two  in  number,  aie 
triangular  and  prismoid  in  form.  They  are  broad  and  thick  below, 
where  they  articulate  with  the  upper  border  of  the  cricoid  cartilage; 
pointed  above,  and  prolonged  by  two  small  pyriform  cartilages,  eom- 
ctUa  laryngis  (capitula  Santorini),  which  are  curved  inwards  and  back- 
wards, and  they  each  present  three  surfaces,  anterior,  posterior,  and 
internal.  The  posterior  surface  is  concave,  and  lodges  part  of  the  ary- 
tenoideus  muscle ;  the  internal  sur&ce  is  smooth,  and  forms  part  of  the 
lateral  wall  of  the  larynx ;  the  anterior  or  external  surface  is  rough 
and  irregular,  and  gives  attachment  to  the  chorda  vocalis,  thyro-aiyte- 
noideus,  crico-arytenoideus  lateralis  and  posticus,  and  above  these  to 
the  base  of  the  cuneiform  cartilage. 

The  Cuneiform  cartilages  are  two  small  cylinders  of  fibre-cartilage, 
about  seven  lines  in  length,  and  enlarged  at  each  extremity.  By  Sie 
lower  end,  or  base,  the  cartilage  is  attached  to  the  middle  of  the  ex- 
ternal surface  of  the  arytenoid,  and  by  its  upper  extremity  forms  a 
prominence  in  the  border  of  the  aryteno-epiglottidean  fold  of  mem- 
brane.    They  are  sometimes  wanting. 

In  the  male  the  cartilages  of  the  larynx  are  more  or  less  ossified, 
particularly  in  old  age. 

The  Epiglottis  {WtyXurrig^  upon  the  tongue)  is  a  fibro-cartilage  of  a 
yellowish  colour,  studded  with  a  number  of  small  mucous  glands, 
which  are  lodged  in  shallow  pits  upon  its  surface.  It  is  shaped  like  a 
cordate  leaf,  and  is  placed  immediately  in  front  of  the  opening  of  the 
larynx,  which  it  closes  completely  when  the  larynx  is  drawn  up 
beneath  the  base  of  the  tongue.  It  is  attached  by  its  point  to  the 
receding  angle,  between  the  two  alae  of  the  thyroid  cartilage. 

Laments, — The  Ligaments  of  the  larynx  are  numerous,  and  may 

*  This  derivation  has  reference  to  the  appearance  of  both  cartilages  taken 
toother  and  covered  by  mucous  membrane.  In  animals,  which  were  the 
prmdpal  subjects  of  dissection  among  the  ancients,  the  opening  of  the  larynx 
with  the  arytenoid  cartilages  bears  a  striking  resemblance  to  the  mouth  of  a 
pitcher  having  a  large  spout. 
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be  arntnged  into  four  gioapi:  1.  Those  which  artkoUte  the  thyroid 
with  the  01  hjoides.  2.  Those  which  connect  it  nith  the  cncoid. 
3.  LigamenlB  of  the  BrjteDaid.  coitilagea.    i.  Ligaments  of  the  ept- 

i.  The  ligamenW  which  connect  __  ,j,  , 

the  thyroid  cartilage  with  the  ot  *■       • 

hyoidesate  three  in  number; — 

The  two  TAyro-hj/oideaa  liga- 
ncnfi  pBBB  between  the  luperiot 
cornoB  of  the  thyroid  and  the  ex- 
tremitieB  of  the  greater  cotniu  of 

cutilage  is  found  in  each. 

The  Tkym-hyoidean  membrane  is 
a  broad  membranous  layer,  occnpj- 
ing  the  entire  apace  between  the 
upper  border  of  the  thyroid  carti- 
lage and  the  upper  border  of  the  o> 
hyoides.  It  U  pierced  by  the  sn- 
perior  laryngeal  nene  and  artery. 

2.  The  ligaments  connecting  the 
thyroid  (o  the  cricoid  cartilage  are 
also  three  in  nmnher: — 

Two  O^mlar  Itgamenli,  with 
their  synovial  meoibianes,  which 
form  the  articulation  between  the 
inferior  eomua  of  the  thjiuid  and 
the  sides  of  the  cricoid ;  and  the 
crieo-thyroidean  membrane.  The 
crieo-thyroidean  memhrase  is  a  fan- 
shaped  layer  of  elastic  tissue,  thick 

in  front  ("middle  cricn-thyroidean  ligament)  and  thinner  at  each  side 
(lateral  crico-thyroidean  ligament).     It  is  attached  by  its  apei  to  the 

*  A  vertical  KctioD  of  IbF  lu;ili,BhDHing  its  ligunents.  ].  The  bodToflbe 
oib^rrida.  3.  Itsgreu  corau.  3.  ItalEHOCDmu.  1  lilt  sis  of  thE  tliTroid 
canda^  A.  The  superinr  cornu.  0.  Iti  inferioF  coniu.  "J.  The  pomuu 
Aduu,  B.  s.  The  UiTTO-byoidcan  membrajie ;  Ihe  openiog  in  tJic  membrsoe 
iuuDcdiitel;  sbave  the  moit  pHterior  of  the  Dumenla  is  for  the  pSHage  of  the 
superior  Ls^iiff«alD?rvt  aod  artuy,    9,  Tlie  tbjro-byoidevi  linmcnt ;  tlie  nu- 

in  tliis  ligament,    a.  The  rjiiglDtlii.    b.  The  bTO-epi^Lottic  hgunent.    c.  The 

Ibj^EU-  g.  f^e  cun^fbrrn  csrtils^.  A.  The  luperinr  thyro-aijtenoid  liga- 
meot.  I.  The  ioferior  tLfro-ajylcd'oid  li^amfat,  or  chorda  rocshs ;  the  elup- 
ticsltpBce  between  the  two  thyro-urtenoid  ligunents  is  Lhst  of  the  ventricle  of 
the  Isrynx.    k.  The  crioiLd  isrtils^.     t.  The  lateral  portion  of  the  cnco-^v- 

upper  riDB  of  the  trschea.  which  is  receLved  withjn  the  rin^  of  the  cricoid  carti- 
lan.  e.  8«Ilon  of  the  isUimut  of  the  thjmid  gland,  p,  p.  The  levator  glau. 
dulie  thjmuleK. 


lovei  border  and  receding  angle  of 

eipaaded  margin  to  the  upper  bord< 

arytenoid  cartilage.     Superiorly  it  is  rontinuoui  with  tlie  inferior  mu- 

gin  of  the  chorda  vocaJis.      The  front  of  the  crico-thyroidean  mBD- 

biane  is  croued  by  a  email  artery,  the  inferior  laryngeal,  and  ia  the 

ipot  selected  for  the  operation  of  laiyagolomy.     lAterally  it  i«  eoTe^ 

ed  in  by  the  crico-thyroidei  and  crica-aryteaoidei  lateralea  muadei. 

3.  The  ligamentB  of  the  arytesoid  cartilages  are  six  in  number: — 

Two  Cbptu/ar  Ugatmnli,  with  synovial  membranes,  which  aiticnlate 

the  ajytenoid  cartilages  with  the  cricoid  i  and  the  anperior  and  inferior 

thjro-BCytenoid  ligament*.      The  n^ 

Fig.  I6i.'  ""■  thgTo-aryletioid  liffaniaiit  are  tuo 

thin  bfljids  of  elaaiic   tisBue   which  ara 

attaehed  in  &ont  to  the  recedjog  an^e 

of  the  thyroid  cartilage,  and  behind  tti 


the  a 


r  border  of  et 


arytenoid  cartilage.  The  lower  border 
of  this  ligament  cons^tutes  the  uppsr 
boundary  of  the  ventricle  of  the  laiyni. 
The  it^erior  Ihj/ro-arylenoid  ligaaeitlt  or 
ciorda  vocaUi,  are  thicker  than  the  sn- 
perioT,  and  like  them  composed  of  elas- 
tic tissue.  Each  ligament  ia  attached 
in  front  to  the  receding  angle  of  the 
thyroid  cartilage,  and  behind  to  the 
anterior  angle  of  the  base  of  the  aryte- 
noid. The  inferior  border  of  the  chorda 
TDcalis  is  continuoas  with  the  laleial 
expansion  of  the  crico-thyroid  ligament.  The  superior  border  forms 
the  lower  boundary  of  the  ventricle  of  the  laryni.  The  space  be- 
tween the  two  chords  vocales  is  the  glottis  or  rima  glottldia. 

4.  The  ligaments  of  the  epiglotlis  are  five  in  number,  nBmely,  thiae 
glosso-epiglottic,  hyo-epiglotlic,  and  thyro-epi glottic. 

The  gtoHO-^igloilic  ligaments  (fnena  epiglottidis)  ai 
mucoDS  membrane,  which  connect  the  anterior  surftce  ot  ma  epiglottis 
with  the  root  of  ibe  longne.  The  middle  of  these  contains  elastic 
^ssue.  The  hyirepiglottic  l^ament  is  a  band  of  elastic  tissue  i«ssiiig 
between  the  anterior  aspect  of  tlie  epiglottis  near  its  apex,  uid  the 
upper  margin  of  the  body  of  the  os  hyoides.  The  thyro-epi^Mie 
ligament  is  a  long  and  slender  fasciculus  of  elastic  tissne,  which  em- 
braces the  apex  of  the  epiglottis,  and  is  inserted  into  the  receding 
aocle  of  the  thyroid  cartilage  immediately  helow  the  anlerior  fissure 
and  above  the  attachment  of  the  chords  rocales. 

*  A  posterirtr  view  of  the  Isryns.    1-  The  tlijn^d  caitilsgCi  Its  right  sla.    S. 
One  of  jti  uHudiniF  comua.    3.  One  of  (he  dfHfndii^  comuL    a,  7.  The 
.  The  arTtcnoid  csrtilB^.    6.  The  srTtenoideus  mascle. 
snd  tnuurerse  Iwiculi.    7-  'Hie  cnco-arytenoidei  pes' 


e  three  folds  of 


tiDff  of  obljuof 


Mvtdes. — 'The  Musclea  of  the  \aiyai  are  eight  in  number:  the  five 
]ai^;er  are  ihe  muM;leA  of  die  chords  Tocalea  and  rima  ^lottldis  ;  the 
thre«  smaller  are  oiueclet  of  the  epi);lotti>. 

The  five  mUBclBB  of  the  chordse  vocales  and  rima  gloltidis  are  the — 
Crieo-thyroid, 
Crico-arylenoideuB  poBticna, 
Crita-aiytenoideus  lateralis, 


Pig.  lB6.* 


The  Crico-tAgroid  muscle  ariiei  &om  the  anterior  lur&ce  of  the 
cricoid  cartilage,  and  paasea  ohliiiuely  onlwaris  and  backwarde  to  be 
iiuerted  into  the  lower  and  inner  border  of  the  ah)  of  the  thyroid  as 
fin  back  as  its  inferior  comu. 

The  Crico-aTsUaoideai  pasliaa  unset  from  the  depresHon  on   the 
posterior  aurbce  of  the  cricoid  cartilage, 
and  pasees  upwards  and  outwards  to  be 
inmnied  into  the  outer  angle  of  the  bate 
of  the  arytenoid- 

The  Criaratytenoidaa  lateralv  (triset 
frttm  the  upper  border  of  the  ^de  of 
the  cricoid,  and  pauei  upwards  and 
backwards  to  be  itueiied  into  the  outer 
angle  of  the  base  of  the  arytenoid  cai- 

The  Thyrrt-an/teaoideus  arisM  from 
the  receding  angle  of  the  thyroid  tarti- 
lage,  close  to  the  outer  side  of  the 
choida  Tocalis,  and  passes  backwards 
parallel  with  the  cord,  to  be  inaeried 
into  the  base  and  outer  sur&ce  of  the 
arytenoid  cartilage. 

The  .IrjitenotiJnis  mnscle  occupies  (be 
posterior  concave  sur&ce  of  the  arjtenoid  cartilages,  between  which  it 
is  stretched.    It  conrista  of  three  planes  of  trareverse  and  oblique 
fibres  J  hence  it  was  formerly  considered  oa  seTeral  muscles,  under  the 
names  of  irarutxrii  and  oiliqai. 

The  three  muscles  of  the  epiglottis  are  the— 

Thyro-epiglottideus, 
Aryteno-epighittideue  superior. 
Aryleno-epiglottideus  inferior  (Hilton's  muscle). 


The  thjro-srjlenoideus.    8.  T 
the  ep^lotiis.    10.  The  upper 


of  the  laryni.  one  al«  of  the  thjioid  csrtilw  hai  been  teinoved. 
HI  sis  of  the  ttiyroiil  euUlsge.    t.  One  of  the  arTCenoid  csrti- 

-'  -■-- i^yig  iHj^flBii,     *-  Tba  cricoid  csTtUs^.    s.  TTie 

muicle.    0.  Tbt  crico-sTTteoi^deut  latenlis.    7- 
■thTToideaia  OKmbniie.    9-  <>De  hslf  of 


546  MUSCLES  OP  THE  LARYNX* 

The  TJiyro-epiglottideus  appears  to  be  fonned  by  the  upper  fibres  of 
the  thyro-arytenoideus  muscle:  they  spread  out  upon  the  extonuil 
sur&ce  of  the  sacculus  laryngis  and  in  the  aryteno-epiglottidean  fold 
of  mucous  membrane,  in  which  they  are  lost ;  a  few  of  the  anterior 
fibres  being  continued  onwards  to  the  side  of  the  epiglottis. 

The  Aryteno-epiglattidetis  superior  consists  of  a  few  scattered  fibres, 
which  pass  forwards  in  the  fold  of  mucous  membrane  forming  the 
lateral  boundary  of  the  entrance  into  the  larynx,  from  the  apex  of  the 
arytenoid  cartilage  to  the  side  of  the  epiglottis. 

The  Aryteno-epigloUideus  inferior. — This  muscle,  described  by  Mr. 
Hilton,  is  very  important  in  relation  to  the  sacculus  laryngis,  with 
which  it  is  closely  connected.  It  may  be  found  by  raising  the  mucous 
membrane  immediately  above  the  ventricle  of  the  larynx.  It  orun 
by  a  narrow  and  fibrous  origin  from  the  arytenoid  cartilage,  just  above 
the  attachment  of  the  chorda  vocalis;  and  passing  forwards,  and  a 
little  upwards,  expands  over  the  upper  half,  or  two-thirds  of  the  sac* 
cuius  laryngis,  and  is  inserted  by  a  broad  attachment  into  the  side  of 
the  epiglottis. 

Actions. — From  a  careful  investigation  of  the  muscles  of  the  larynx 
Mr.  Bishop*  concludes  that  the  crico-arytenoidei  postid  open  the 
glottis,  while  all  the  rest  close  it.  The  arytenoideus  approximates  the 
ar^'tenoid  cartilages  posteriorly,  and  the  crico-arytenoidei  and  thyio- 
arytenoidei  anteriorly ;  the  latter,  moreover,  close  the  glottis  mesially. 
The  crico-thyroidei  are  tensors  of  the  chordae  vocales^  and  these 
muscles,  together  with  the  thyro-arytenoidei  regulate  the  tension,  po- 
sition, and  vibrating  length  of  the  vocal  cords. 

The  crico- thyroid  muscles  effect  the  tension  of  the  chordae  Tocales  by 
rotating  the  cricoid  on  the  inferior  comua  of  the  thyroid;  by  this  ac- 
tion the  anterior  portion  is  drawn  upwards  and  made  to  approximate 
the  inferior  border  of  the  thyroid,  while  the  posterior  and  superior 
border  of  the  cricoid,  together  with  the  arytenoid  cartilages,  is  carried 
backwards.  The  crico-arytenoidei  postici  separate  the  chordse  yocales 
by  drawing  the  arytenoid  cartilages  outwards  and  downwards.  The 
crico-arytenoidei  laterales,  by  drawing  the  outer  angles  of  the  aryte- 
noid cartilages  forwards,  approximate  the  anterior  angles  to  which  the 
chordae  vocales  are  attached.  The  thyro-arytenoidei  draw  the  aryte- 
noid cartilages  forwards,  and,  by  their  connection  with  the  chordse  vo- 
cales, act  upon  the  whole  length  of  those  cords. 

The  thyro-epiglottideus  acts  principally  by  compressing  the  glands 
of  the  sacculus  laryngis  and  the  sac  itself:  by  its  attachment  to  the 
epiglottis  it  would  act  feebly  upon  that  valve.  The  aryteno-epiglot- 
tideus  superior  serves  to  keep  the  mucous  membrane  of  the  sides  of  the 
opening  of  the  glottis  tense,  when  the  larynx  is  drawn  upwards,  and 
the  opening  closed  by  the  epiglottis.  Of  the  aryteno-epiglottideus, 
the  "  functions  appear  to  be,"  writes  Mr.  Hilton,  *•  to  compress  the 
subjacent  glands  which  open  into  the  pouch ;  to  diminish  the  capacity 

*  Cydopsedia  of  Anatomy  and  Physiology.    Article,  Laiyiuc. 
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of  that  cavity,  and  change  its  form ;  and  to  approximate  the  epiglottis 
and  the  arytenoid  cartilage/* 

Mtuxms  membrane. — The  aperture  of  the  larynx  is  a  triangular,  or 
cordiform  opening,  broad  in  front  and  narrow  behind ;  bounded  ante- 
riorly by  the  epiglottis,  posteriorly  by  the  arytenoideus  muscle,  and  on 
either  side  by  a  fold  of  mucous  membrane  stretched  between  the  side 
of  the  epiglottis  and  the  apex  of  the  ar3rtenoid  cartilage.  On  the  mar- 
gin of  this  aryteno-epigUdtidean  fold  the  cuneiform  cartilage  forms  a 
prominence  more  or  less  distinct.  The  cavity  of  the  larynx  is  divided 
into  two  parts  by  an  oblong  constriction  produced  by  the  prominence 
of  the  chordae  vocales.  That  portion  of  the  cavity  which  lies  above 
the  constriction  is  broad  and  triangular  above,  and  narrow  below ;  that 
which  is  below  it  is  narrow  above  and  broad  and  cylindrical  below, 
the  circumference  of  the  cylinder  corresponding  with  the  ring  of  the 
cricoid ;  while  the  space  included  by  the  constriction  is  a  narrow,  tri- 
angular fissure,  the  glottis  or  rima  glottidis.  The  form  of  the  glottis  is 
that  of  an  isosceles  triangle,  bounded  on  the  sides  by  the  chordae  vo- 
cales and  inner  sur&ce  of  the  arytenoid  cartilages,  and  behind  by  the 
arytenoideus  muscle.  Its  length  is  greater  in  the  male  than  in  the  fe- 
male, and  in  the  former  measures  somewhat  less  than  an  inch.  Imme- 
diately above  the  prominence  caused  by  the  chorda  vocalis,  and  ex- 
tending nearly  its  entire  length  on  each  side  of  the  cavity  of  the  larynx, 
is  an  elliptical  fossa,  the  ventricle  of  the  larynx.  This  fossa  is  bounded 
below  by  the  chorda  vocalis,  which  it  serves  to  isolate,  and  above  by  a 
border  of  mucous  membrane  folded  upon  the  lower  edge  of  the  supe- 
rior thyro-arytenoid  ligament  The  whole  of  the  cavity  of  the  larynx 
with  its  prominences  and  depressions,  is  lined  by  mucous  membrane, 
which  is  continuous  superiorly  with  that  of  the  mouth  and  pharjmx, 
and  inferiorly  is  prolonged  through  the  trachea  and  bronchial  tubes 
into  the  air  cells  of  the  lungs.  In  the  ventricles  of  the  larynx  the 
mucous  membrane  forms  a  caecal  pouch  of  variable  size,  termed  by 
Mr.  Hilton  the  sacculus  laryngis,*    The  sacculus  laryngis  is  directed 

*  This  sac  was  described  by  Mr.  Hilton  before  he  was  aware  that  it  had 
already  been  pointed  out  by  the  older  anatomists.  I  myself  made  a  dissection, 
which  I  still  possess,  of  the  same  sac  in  an  enlarged  state,  during  the  month  of 
August,  1837i  without  any  knowledge  either  of  Mr.  Hilton's  labours,  or  Mor- 
gagni's  account.  The  sac  projected  considerably  above  the  upper  border  of  the 
thpoid  cartilage,  and  the  extremity  had  been  snipped  off  on  one  side  in  the 
removal  of  the  muscles.  The  larvnx  was  presented  to  me  by  Dr.  George  Moore 
of  Camberwell ;  he  had  obtained  it  from  a  child  who  died  of  bronchial  dis- 
ease ;  and  he  conceived  that  this  peculiar  disposition  of  the  mucous  membrane 
might  possibly  explain  some  of  tne  symptoms  by  which  the  case  was  accom- 
panied. Cruveilhier  made  the  same  observation  in  equal  ignorance  of  Mor- 
Signi's  description,  for  we  read  in  a  note  at  page  677*  vol.  ii.  of  his  Anaiomie 
eacriptive, — "  J'ai  vu  pour  la  premiere  fois  cette  arri^re  cavit6  chez  un  indi- 
vidu  affect^  de  phthisic  larjmg^e,  od  elle  etait  tr^s-d^velopp^e.  Je  fis  des  re- 
cherches  sur  le  larynx  d'autres  individus,  et  je  trouvai  que  cette  disposition  6tait 
constante.  Je  ne  savais  pas  alors  que  Morgagni  avait  indiqu6  et  fait  repr6> 
■enter  la  m§me  disposition.'*    Cruveilhier  compares  its  form  very  ^tly  to  a 


THE  LIVEH. 

Thk  liver  ii  a  con^omcTate  gland  of  large  die,  oppendtd  u  it 
911018111017  canal,  and  performmg  tlie  donlde  office  of  aepaialiii;  n- 
puriuea  from  th«  reooDa  Uood  of  the  chylc^poietic  viacem  pxenx/i! 
to  iu  letuni  into  the  general  Tenoiu  cfrculstjon,  and  of  •HJetii(> 
fluid  n»essaiy  to  chjUficatira.  the  bile.  It  ia  the  laigot  <ii|0  ■ 
the  bodv,  weighing  aboat  fboi  pounde,  and  mtmaaiiag .  tlil«#  ■ 
longesl  diametet  abaut  tveUe  inches.     It  la  aitoated  in  the  li^  ^ 


aching  b;  ita  left  eitremity  to  the  ipp   I 
end  oi  ine  spleen.     It  i»  placed  obliquely  in  the  abdomen  ;  ita  kbio  I 
snr&ce  looking  upwards  and  forwardi,  and  the  conoTe  downiwri  | 
and  backwards.     The  anletiot  border  ia  sharp  and  free  uid  matfad  h 
a  deep  nDtch,  and  the  posterior  rounded  and  broad.     It  is  in  lelatka 
superiorly  and  posteriorly  with  the  diaphragni,  and  inferioriy  irith  1^ 
stomach,  ascending  portion  of  the  dnodenum,  transvene  colon,  n^ 
supra-renal  capsule  and  right  kidney,  and  eoireaponda  by  ita  b^  i 
bimler  with  the  lower  margin  of  the  rihs.  • 

L^amfnt!. — The  liver  h  retained  in  its  place  t^  five  HgamraB:  I 
four  of  which  are  formed  by  duplicstnres  of  the  peritoDeQin,  and  a  I 


*  Hie  upper  ■iir&«  of  the 
Tlie  kDtenor  or  free  border.  ■■-  «u^  frv^^ 
broad  liguuebt-  A.  The  round  ligunenl. 
e.  The  spare  left  uncovered  by  the  periton 
nuj  Ugunenl.  D,  The  inferiDr  venu  eavu. 
gelii.  3.  The  fundus  of  the  gill-blulder  le 
border  of  the  right  lobe. 


The  left  iDhe.  I  I 
luunoed  border.     (.  TV  T 
Tie  two  luml  bnmaa. 
id  fluiToiuuled  bj  oe  ^ 
le  jioint  of  the  lobn  S)> 


THYROID   GLAND.  549 

The  Fihro-cartilagmov^  rings  are  from  fifteen  to  twenty  in  number, 
and  extend  for  two-thirds  around  the  cylinder  of  the  trachea.  They 
are  deficient  at  the  posterior  part,  where  the  tube  is  completed  by 
fibrous  membrane.  The  last  ring  has  usually  a  triangular  form  in 
front.  The  rings  are  connected  to  each  other  by  a  membrane  oiydhw 
dasiic  Jibrous  tissue^  which  in  the  space  between  the  extremities  of  the 
cartilages,  posteriorly,  forms  a  distinct  layer. 

The  Longiiudmal  elastic  fibres  are  situated  immediately  beneath  the 
mucous  membrane  on  the  posterior  port  of  the  trachea,  and  enclose  the 
entire  cylinder  of  the  bronchial  tubes  to  their  ultimate  terminations* 

The  Muscular  fibres  form  a  thin  layer,  extending  transversely  be- 
tween the  extremities  of  the  cartilages.  On  the  posterior  surface  they 
are  covered  in  by  a  ceUulo-fibrous  lamella,  in  which  are  lodged  the 
tracheal  glands.  These  are  small  flattened  ovoid  bodies,  situated  in 
great  number  between  the  fibrous  and  muscular  layers  of  the  membra- 
nous portion  of  the  trachea,  and  also  between  the  two  layers  of  elastic 
fibrous  tissue  connecting  the  rings.  They  pour  their  secretion  upon 
the  mucous  membrane. 

Thyroid  Gland. 

The  thyroid  gland  or  body  is  one  of  those  organs  which  it  is  difficult 
to  classify  from  the  absence  of  any  positive  knowledge  with  regard  to 
its  function.  It  is  situated  upon  the  trachea,  and  in  an  anatomical 
arrangement  may  therefore  be  considered  in  this  place,  although  bear- 
ing no  part  in  the  function  of  respiration. 

This  gland  consists  of  two  lobes,  which  are  placed  one  on  each  side 
of  the  trachea,  and  are  connected  with  each  other  by  means  of  an 
isthmus,  which  crosses  its  upper  rings.  There  is  considerable  variety  in 
the  situation  and  breadth  of  this  isthmus ;  which  should  be  recollected 
in  the  performance  of  operations  upon  the  trachea.  In  structure  it  ap- 
pears to  be  composed  of  a  dense  cellular  parenchyma,  enclosing  a  great 
number  of  vessels.  The  gland  is  larger  in  young  subjects  and  in 
females,  than  in  the  adult  and  males.  It  is  the  seat  of  an  enlargement 
called  bronchocele,  goitre,  or  the  Derbyshire  neck. 

A  muscle  is  occasionally  found  connected  with  its  upper  border  or 
with  its  isthmus ;  and  attached,  superiorly,  to  the  body  of  the  os 
hyoides,  or  to  the  thyroid  cartilage.  It  was  named  by  Soemmering 
the  **  levator  glandula  thyroidea ;'*'*  fig.  163,  p.  543. 

Vessels  and  Nerves. — It  is  abundantly  supplied  with  blood  by  the 
superior  and  inferior  thyroid  arteries.  Sometimes  an  additional  artery 
is  derived  from  the  arteria  innominata,  and  ascends  upon  the  front  of 
the  trachea  to  be  distributed  to  the  gland.  The  wounding  of  this  vessel, 
in  tracheotomy,  might  be  fatal  to  the  patient  The  nerves  are  derived 
from  the  superior  leuryngeal  and  sympathetic. 


The  lung!  are  two  conical  organs,  ntuaud  one  on  each  side  of  die 
eheit,  emlinidng  the  heart,  and  aepoialed  from  each  other  by  tW 
DTjan  and  by  a  membranous  partition,  the  mediastinum.  On  the  «i- 
temal  or  llioracie  eide  ihey  arc  oonvei,  and  correapond  with  the  fiini 
ot  the  cavity  of  the  cheat ;  inlemally  they  are  concave,  to  receive  lie 
convexity  of  the  heart.  Superiorly  Ihey  terminate  in  a  Utpering  cone, 
which  extends  above  the  level  of  the  fint  lib,  snd  inferiorly  they  tat 
braad  and  concave,  and  rest  upon  the  convex  sur&ce  of  the  diaphragm. 


B.  The  left  lubcliviiui  vein  ind  Bitery.  17.  Tlie 
liue  ig.  The  left  bronchus.  3D.  m.  The  pol> 
rai  me  rool  of  Ihc  riahl  lung  1  ind  ;,  19,  so.  the  root 
pfriot  lobe  of  ihe  tijrln  lung.  as.  lis  n<i<idle  lobe. 
,.  The  superior  lobe  r>f  the  le^  lung,     15.   lu  inferioc 
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Their  posterior  border  is  rounded  and  broad,  the  anterior  sharp,  and 
marked  by  one  or  two  deep  fissures,  and  the  inferior  border  which 
surrounds  the  base  is  also  sharp.  The  colour  of  the  lungs  is  pinkish 
grey,  mottled,  and  variously  marked  with  black.  The  sur^ice  is 
figured  with  irregularly  polygonal  outlines,  which  represent  the  lobules 
of  the  organ,  and  the  area  of  each  of  these  polygonal  spaces  is  crossed 
by  lighter  lines. 

£ach  lung  is  divided  into  two  lobes,  by  a  long  and  deep  fissure, 
which  extends  firom  the  posterior  surface  of  the  upper  part  of  the 
organ,  downwards  and  forwards  to  near  the  anterior  angle  of  its  base. 
In  the  right  lung  the  upper  lobe  is  subdivided  by  a  second  fissure, 
which  extends  obliquely  forwards  from  the  middle  of  the  preceding  to 
the  anterior  bbrder  of  the  organ,  and  marks  off  a  small  triangular 
lobe. 

The  right  lung  is  larger  than  the  left,  in  consequence  of  the  inclina- 
tion of  the  heart  to  the  left  side.  It  is  also  shorter,  from  the  great 
convexity  of  the  liver,  which  presses  the  diaphragm  upwards  upon  the 
right  side  of  the  chest  considerably  above  the  level  of  the  left;  and  lias 
three  lobes.  The  left  lung  is  smaller,  has  but  two  lobes,  but  is  longer 
than  the  right 

Each  lung  is  retained  in  its  place  by  its  root^  which  is  formed  by  the 
pulmonary  artery,  pulmonary  veins  and  bronchial  tubes,  together  with 
the  bronchial  vessels  and  pulmonary  plexuses  of  nerves.  The  large 
vessels  of  the  root  of  each  lung  are  arranged  in  a  similar  order  from 
before,  backwards,  on  both  sides,  viz. 

Pulmonary  veins. 
Pulmonary  artery. 
Bronchus. 

From  above,  downwards,  on  the  right  side  this  order  is  exactly  re- 
versed ;  but  on  the  le/t  side  the  bronchus  has  to  stoop  beneath  the 
arch  of  the  aorta,  which  alters  its  position  to  the  vessels.  They  are 
thus  disposed  on  the  two  sides  : — 

Right.  Left, 

Bronchus,  Artery, 

Artery,  Bronchus, 

Veins.  Veins. 

Structure. — The  lungs  are  composed  of  the  ramifications  of  the 
bronchial  tubes  which  terminate  in  bronchial  cells  (air  cells),  of  the 
ramifications  of  the  pulmonary  artery  and  veins,  bronchial  arteries  and 
veins,  lymphatics  and  nerves ;  the  whole  of  these  structures  being  held 
together  by  areolar  tissue,  constitute  the  parenchyma.  The  parenchyma 
of  the  lungs,  when  examined  on  the  sur&ce  or  by  means  of  a  section, 
is  seen  to  consist  of  small  polygonal  divisions,  or  lobules,  which  are 
connected  to  each  other  by  an  inter-lobular  areolar  tissue.     These 
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lobules  again  consist  of  smaller  lobnles,  and  the  latter  are  formed  by  a 
cluster  of  air  cells,  in  the  parietes  of  which  the  capillaries  of  the  pul- 
monary artery  and  pulmonary  yeins  are  distributed. 

Bronchial  tubes.  —  The  two  bronchi  proceed  from  the  bifurcation  of 
the  trachea  to  their  corresponding  lungs.  The  right  takes  its  coune 
nearly  at  right  angles  with  the  trachea,  and  enters  the  upper  part  of 
the  right  lung ;  while  the  left,  longer  and  smaller  than  the  right,  passes 
obliquely  beneath  the  arch  of  the  aorta,  and  enters  the  lung  at  aboat 
the  middle  of  its  root.  Upon  entering  the  lungs  they  divide  into  two 
branches,  and  each  of  these  divides  and  subdivides  dichotomously  to 
their  ultimate  termination  in  small  dilated  sacs,  the  bronchial  or  pul- 
monary cells.  The  fibro-cartilaginous  rings  which  are  observed  in  the 
trachea  become  incomplete  and  irregular  in  shape  in  the  bronchi,  and 
in  the  smaller  bronchial  tubes  are  lost  altogether.  At  the  termination 
of  these  tubes  the  fibrous  and  muscular  coats  become  extremely  thin, 
and  are  probably  continued  upon  the  lining  mucous  membrane  of  the 
air  cells. 

The  Pulmonary  artery^  conveying  the  dark  and  impure  venous  blood 
to  the  lungs,  terminates  in  capillary  vessels,  which  form  a  minute  net- 
work upon  the  parietes  of  the  bronchial  cells,  and  then  converge  to 
form  the  pulmonary  veins,  by  which  the  arterial  bldod,  purified  in  its 
passage  through  the  capillaries,  is  returned  to  the  left  auricle  of  the 
heart. 

The  Bronchial  arteries^  branches  of  the  thoracic  aorta,  ramify  upon 
the  bronchial  tubes  and  in  the  tissue  of  the  lungs,  and  supply  them 
with  nutrition,  while  the  venous  blood  is  returned  by  the  bronchial 
veins  to  the  vena  azygos. 

The  Lymphatics^  commencing  upon  the  surface  and  in  the  substance 
of  the  lungs,  terminate  in  the  bronchial  glands.  These  glands,  very 
numerous  and  often  of  large  size,  are  placed  at  the  roots  of  the  lungs, 
around  the  bronchi,  and  at  the  bifiination  of  the  trachea.  In  early 
life  they  resemble  lymphatic  glands  in  other  situations ;  but  in  old 
age,  and  often  in  the  adult,  are  quite  black,  and  filled  with  carbon- 
aceous matter,  and  occasionally  with  calcareous  deposits. 

The  Nerves  are  derived  from  the  pneumogastric  and  sympathetic. 
They  form  two  plexuses,  anterior  pulmonary  pUxus^  situated  upon 
the  front  of  the  root  of  the  lungs,  and  composed  chiefly  of  filaments 
from  the  great  cardiac  plexus  ;  and  posterior  pulmonary  pleims  on  the 
posterior  aspect  of  the  root  of  the  lungs,  composed  principally  of 
branches  from  the  pneumogastric.  The  branches  from  these  plexuses 
follow  the  course  of  the  bronchial  tubes,  and  are  distributed  to  the 
bronchial  cells. 

PLEURA. 

Each  lung  is  enclosed,  and  its  structure  maintained,  by  a  serous 
membrane,  the  pleura,  which  invests  it  as  far  as  the  root,  and  is 
then  reflected  upon  the  parietes  of  the  chest.    That  portion  of  the 
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membrane  which  is  in  relation  with  the  lung  is  called  pleura  pulma- 
nalis,  and  that  in  contact  with  the  parietes,  pleura  costalis.  The  re- 
flected portion,  besides  forming  the  internal  lining  to  the  ribs  and  in- 
tercostal muscles,  also  covers  the  diaphragm  and  the  thoracic  surface 
of  the  vessels  at  the  root  of  the  neck. 

The  pleura  must  be  dissected  from  oif  the  root  of  the  lung,  to  see  the 
vessels  by  which  it  is  formed  and  the  pulmonary  plexuses. 


MEDIASTINUM, 

The  approximation  of  the  two  reflected  pleurae  in  the  middle  line 
of  the  thorax  forms  a  septum,  which  divides  the  chest  into  the  two 
pulmonary  cavities.  This  is  the  mediastinum.  The  two  pleurae  are 
not,  however,  in  contact  with  each  other  at  the  middle  line  in  the 
formation  of  the  mediastinum,  but  leave  a  space  between  them  which 
contains  all  the  viscera  of  the  chest  with  the  exception  of  the  lungs. 
The  mediastinum  is  divided  into  the  anterior ,  middle^  and  posterior. 

The  Anterior  mediastinum  is  a  triangular  space,  bounded  in  front  by 
the  sternum,  and  on  each  side  by  the  pleura.  It  contains  a  quantity 
of  loose  areolar  tissue,  in  which  are  found  some  lymphatic  glands  and 
vessels  passing  upwards  from  the  liver ;  the  remains  of  the  thymus 
gland,  the  origins  of  the  stemo-hyoid,  stemo-thyroid,  and  triangularis 
stemi  muscles,  and  the  internal  mammary  vessels  of  the  left  side. 

The  Middle  mediastinum  contains  the  heart  enclosed  in  its  peri- 
cardium ;  the  ascending  aorta  ;  the  superior  vena  cava  ;  the  bifurca- 
tion of  the  trachea  ;  the  pulmonary  arteries  and  veins  ;  and  the  phrenic 
nerves. 

The  Posterior  mediastinum  is  bounded  behind  by  the  vertebral 
column,  in  front  by  the  pericardium,  and  on  each  side  by  the  pleura. 
It  contains  the  descending  aorta ;  the  greater  and  lesser  azygos  veins, 
the  superior  intercostal  vein ;  the  thoracic  duct ;  the  oesophagus  and 
pneumogastric  nerves  ;  and  the  great  splanchnic  nerves. 


ABDOMEN. 

The  abdomen  is  the  inferior  cavity  of  the  tnmk  of  the  body ;  it  is 
hounded  in  front  and  at  the  sides  by  the  lower  ribs  and  abdominal 
muscles ;  behindf  by  the  vertebral  column  and  abdominal  muscles ; 
above,  by  the  diaphragm  ;  and,  betow,  by  the  pelvis :  and  contains 
the  alimentary  canal,  the  organs  subservient  to  digestion,  viz.  the  liver, 
pancreas,  and  spleen ;  and  the  organs  of  excretion,  the  kidneys,  with 
the  supra-renal  capsules. 

Heffions. — For  convenience  of  description  of  the  viscera,  and  for  re- 
ference to  the  morbid  affections  of  this  cavity,  the  abdomen  is  divided 
into  certain  districts  or  regions.  Thus,  if  two  transverse  lines  be 
carried  around  the  body,  the  one  parallel  with  the  convexities  of  the 
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ribs,  the  other  with  the  highest  points  of  the  crests  of  the  ilia,  the 
abdomen  will  be  divided  into  three  zones.  Again,  if  a  perpendicular 
line  be  drawn  at  each  side,  from  the  cartilage  of  the  eighth  rib  to 
the  middle  of  Poupart^s  ligament,  the  three  primary  zones  will  each 
be  subdivided  into  three  compartments  or  regions,  a  middle  and  two 
lateral 

The  middle  region  of  the  upper  zone  being  immediately  over  the 
small  end  of  the  stomach,  is  called  epigastric  (itrt  yeurTrip,  over  the 
stomach).  The  two  lateral  regions  being  under  the  cartilaiges  of  the 
ribs  are  called  hypochondriac  {uto  x^^^^^i^  under  the  cartilages).  The 
middle  region  of  the  middle  zone  is  the  umbilical;  the  two  lateral,  the 
lumbar.  The  midd^  region  of  the  inferior  zone  is  the  hypogasiric 
{uvo  yeLfrh^t  below  the  stomach)  ;  and  the  two  lateral,  the  iliac. 
In  addition  to  these  divisions,  we  employ  the  term  inguinal  region^  in 
reference  to  the  vicinity  of  Poupart's  ligament. 

Position  of  tlie  Viscera.  —  In  the  upper  zone  will  be  seen  the  liver, 
extending  across  from  the  right  to  the  left  side  ;  the  stomach  and 
spleen  on  the  left,  and  the  pancreas  and  duodenum  behind.  In  the 
middle  zone  is  the  transverse  portion  of  the  colon,  with  the  upper  part 
of  the  ascending  and  descending  colon,  omentum,  small  intestines, 
mesentery,  and,  behind,  the  kidneys  and  supra-renal  capsules.  In 
the  inferior  zone  is  the  lower  part  of  the  omentum  and  small  intes- 
tines, the  caecum,  ascending  and  descending  colon  with  the  sigmoid 
flexure,  and  ureters. 

The  smooth  and  polished  surface,  which  the  viscera  and  parietes 
of  the  abdomen  present,  is  due  to  the  peritoneum,  which  should  in  the 
next  place  be  studied. 

PERITONEUM. 

The  Peritoneum,  (^s^trimiv,  to  extend  around)  is  a  serous  membrane, 
and  therefore  a  shut  sac :  a  single  exception  exists  in  the  human 
subject  to  this  character,  viz.  in  the  female,  where  the  peritoneum  is 
perforated  by  the  open  extremities  of  the  Fallopian  tubes,  and  is  con- 
tinuous with  their  mucous  lining. 

The  simplest  idea  that  can  be  given  of  a  serous  membrane,  which 
may  apply  equally  to  all,  is,  that  it  invests  the  viscus  or  viscera,  and 
is  then  reflected  upon  the  parietes  of  the  containing  cavity.  If  the 
cavity  contain  only  a  single  viscus,  the  consideration  of  the  serous 
membrane  is  extremely  simple.  But  in  the  abdomen,  where  there  are 
a  number  of  viscera,  the  serous  membrane  passes  from  one  to  the  other 
until  it  has  invested  the  whole,  before  it  is  reflected  on  the  parietes. 
Hence  its  reflexions  are  a  little  more  complicated. 

In  tracing  the  reflexions  of  the  peritoneum  in  the  middle  line,  we 
commence  with  the  diaphragm,  which  is  lined  by  two  layers,  one  firom 
the  parietes  in  front,  anterior^  and  one  from  the  parietes  behind, 
posterior.  These  two  layers  of  the  same  membrane,  at  the  posterior 
part  of  the  diaphragm,  descend  to  the  upper  surface  of  the  lirer. 


forming  the  coronary  and  Intend  ligamenti  of  the  liver.  They  theo 
surround  the  liver,  one  going  in  front,  the  other  behind  that  TJuui, 
and,  meeting  at  its  under  aur&ce,  pais  to  the  atomach,  forming  the 
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lesser  mnentum.  They  then,  in  the  same  manner,  surround  the 
stomach,  and  meeting  at  its  lower  border,  descend  for  some  distance  in 
front  of  the  intestines,  and  return  to  the  transverse  colon,  forming  the 
great  omentum;  they  then  surround  the  transverse  colon,  and  pan 
directly  backwards  to  the  vertebral  column,  forming  the  transverse 
meso- colon.  Here  the  two  layers  separate  ;  the  posterior  ascends  in 
front  of  the  pancreas  and  aorta,  and  returns  to  the  posterior  part  of 
the  diaphragm,  where  it  becomes  the  posterior  layer  with  which  we 
commenced.  The  anterior  descends,  invests  all  the  small  intestines, 
and  returning  to  the  vertebral  column  forms  the  mesentery.  It  then 
descends  into  the  pelvis  in  front  of  the  rectum,  which  it  holds  in  its 
place  by  means  of  a  fold  called  meso-redumy  forms  a  pouch,  the  recto- 
vesical fold,  between  the  rectum  and  bladder,  ascends  upon  the  poste- 
rior surface  of  the  bladder,  forming  its  false  ligaments,  and  returns 
upon  the  anterior  parietes  of  the  abdomen  to  the  diaphragm,  whence 
we  first  traced  it. 

In  the  female,  after  descending  into  the  pelvis  in  front  of  the 
rectum,  it  is  reflected  upon  the  posterior  surface  of  the  vagina  and 
uterus.  It  then  descends  on  the  anterior  surface  of  the  uterus,  and 
forms  at  either  side  the  broad  ligaments  of  that  organ.  From  the 
uterus  it  ascends  upon  the  posterior  surface  of  the  bladder  and  an- 
terior parietes  of  the  abdomen,  and  is  continued,  as  in  the  male,  to  the 
diaphragm. 

In  this  way  the  continuity  of  the  peritoneum,  as  a  whole,  is  dis- 
tinctly shown,  and  it  matters  not  where  the  examination  commence 
or  where  it  terminate,  still  the  same  continuity  of  surface  will  be 
discernible  throughout.  If  we  trace  it  from  side  to  side  of  the  ab- 
domen, we  may  commence  at  the  umbilicus  ;  we  then  follow  it  out- 
wards lining  the  inner  side  of  the  parietes  to  the  ascending  colon ; 
it  surrounds  that  intestine  ;  it  then  surrounds  the  small  intestine, 
and  returning  on  itself  forms  the  mesentery.  It  then  invests  the 
descending  colon,  and  reaches  the  parietes  on  the  opposite  side  of  the 
abdomen,  whence  it  may  be  traced  to  the  exact  point  frt>m  which  we 
started. 

The  viscera,  which  are  thus  shown  to  be  invested  by  the  peritoneum 
in  its  course  from  above  downwards,  are  the — 

Liver, 
Stomach, 
Transverse  colon, 
Small  intestines. 
Pelvic  viscera. 

of  D,  the  transverse  duodenum,  and  P,  the  pancreas,  to  become  continuouB 
with  the  posterior  layer  (2).  9>  The  foramen  of  Winslow;  the  dotted  line 
bouncUng  this  foramen  inferiorly  marks  the  course  of  the  hepatic  artery  for- 
wards, to  enter  between  the  layers  of  the  lesser  omentum.  10.  The  mesentery 
encircling  the  small  intestine.  11.  The  recto- vesical  fold,  formed  by  the  de- 
scending anterior  layer.  12.  The  anterior  layer  traced  upwards  upon  the  in- 
ternal sur^M^  of  the  abdominal  parietes  to  the  layer  (1),  with  whioi  the  exa- 
mination commenced. 


FORAMEN   OP    WIN8L0W.  557 

The  folds,  formed  between  these  and  between  the  diaphragm  and 
the  liver,  are — 

(Diaphragm.) 

Broad,  coronary,  and  lateral  ligaments. 

(Liver.) 
Lesser  omentum. 

(  Stomach.) 
Greater  omentum. 

(Transverse  colon.) 
Transverse  meso-colon, 

Mesentery, 
Meso-rectum, 
Recto- vesical  fold. 
False  ligaments  of  the  bladder. 

And  in  the  female,  the — 

Broad  ligaments  of  the  uterus. 

The  ligaments  of  the  liver  will  *be  examined  with  that  organ. 
The  Lesser  omentum  is  the  duplicature  passing  between  the  liver 
and  the  upper  border  of  the  stomach.     It  is  extremely  thin,  excepting 
at  its  right  border,  where  it  is  free,  and  contains  between  its  layers, 
the— 

Hepatic  artery. 

Ductus  communis  choledochus, 

Portal  vein. 

Hepatic  plexus  of  nerves. 

Lymphatics. 

These  structures  are  enclosed  in  a  loose  areolar  tissue,  called 
Glisson^s  capsule.*  The  relative  position  of  the  three  vessels  is,  the 
artery  to  the  left,  the  duct  to  the  right,  and  the  vein  between  and 
behind. 

If  the  finger  be  introduced  behind  this  right  border  of  the  lesser 
omentiun,  it  will  be  situated  in  an  opening  called  the  forainen  of 
Winslow.f  In  front  of  the  finger  will  lie  the  right  border  of  the 
lesser  omentum  ;  behind  it  the  diaphragm,  covered  by  the  ascending  or 
posterior  layer  of  the  peritoneum  ;  below,  the  hepatic  artery,  curving 
forwards  from  the  coeliac  axis  ;  and  cAove,  the  lobus  Spigelii.  These, 
therefore,  are  the  boundaries  of  the  foramen  of  Winslow,  which  is  no- 
thing more  than  a  constriction  of  the  general  cavity  of  the  peritoneum 

*  Francis  Glisson,  Professor  of  Medicine  in  the  University  of  Cambridge. 
His  work,  "  De  Anatomia  Hepatis,"  was  published  in  1654 

t  Jacob  Beni^us  Winslow :  his  "  Exposition  Anatomique  de  la  Structure 
du  Corps  Huniain/'  was  published  in  Paris  in  1732. 
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at  this  point,  arising  out  of  the  necessity  for  the  hepatic  and  gastric 
arteries  to  pass  forwards  from  the  coeliac  axis  to  reach  their  respectiTe 
viscera. 

If  air  he  blo\Mi  through  the  foramen  of  Winslow,  it  will  descend 
behind  the  lesser  omentum  and  stomach  to  the  space  between  the 
descending  and  ascending  pair  of  layers,  forming  the  great  omentum. 
This  is  sometimes  called  the  lesser  ca>'ity  of  the  peritoneum,  and  that 
external  to  the  foramen  the  greater  cayity ;  in  which  case  the  fbn- 
men  is  considered  as  the  means  of  communication  between  the  two. 
There  is  a  great  objection  to  this  division,  as  it  might  lead  the  inex- 
perienced to  believe  that  there  were  really  two  cavities.  There  is  but 
one  only,  the  foramen  of  Winslow  being  merely  a  constriction  of  that 
one,  to  &cilitate  the  communication  between  the  nutrient  arteries  and 
the  viscera  of  the  upper  part  of  the  abdomen. 

The  Great  omentum  consists  oi  four  layers  of  peritoneum^  the  two 
which  descend  from  the  stomach,  and  the  same  two,  returning  upon 
themselves  to  the  transverse  colon.  A  quantity  of  adipose  substance 
is  deposited  around  the  vessels  which  ramify  through  its  stmctore. 
It  Tvould  appear  to  perform  a  double  function  in  the  economy.  Ist. 
Protecting  the  intestines  from  cold  ;  and,  2ndly.  Facilitating  the 
movement  of  the  intestines  upon  each  other  during  their  yermicular 
action.  . 

The  Transverse  meso-colon  (juices,  middle,  being  attached  to  the 
middle  of  the  cylinder  of  the  intestine)  is  the  medium  of  connection 
between  the  transverse  colon  and  the  posterior  wall  of  the  abdomen. 
It  also  affords  to  the  nutrient  arteries  a  passage  to  reach  the  intestine, 
and  encloses  between  its  layers,  at  the  posterior  part,  the  transverse 
portion  of  the  duodenum. 

The  Mesentery  [fiUev  Hvrt^ev^  being  connected  to  the  middle  of  the 
cylinder  of  the  small  intestine)  is  the  medium  of  connection  between 
the  small  intestines  and  the  posterior  wall  of  the  abdomen.  It  is  ob-  \ 
lique  in  its  direction,  being  attached  to  the  posterior  wall,  from  the  ' 
left  side  of  the  second  lumbar  vertebra  to  the  right  iliac  fossa.  It 
retains  the  small  intestines  in  their  places,  and  gives  passages  to  the 
mesenteric  arteries,  veins,  nerves,  and  lymphatics. 

The  Meso-redum^  in  like  manner,  retains  the  rectum  in  connection 
with  the  front  of  the  sacrum.  Besides  this,  there  are  some  minor 
folds  in  the  pelvis,  as  the  redo-vesical  fold,  the  fahe  liffaments  of  (Me 
bladder,  and  the  broad  ligaments  of  the  uterus. 

The  Appendices  epiploic^  are  small  irregular  pouches  of  the  perito- 
neum, filled  with  fat,  and  situated  like  fringes  upon  the  large  intestine. 

Three  other  duplicatures  of  the  peritoneum  are  situated  in  the  sides  of 
the  abdomen ;  they  are  the  gastro-phrenic  ligament,  the  gastro-splenic 
omentum,  the  ascending  and  descending  meso-colon.  The  gastro- 
phrenic ligament  is  a  small  duplicature  of  the  peritoneum,  which  de- 
scends from  the  diaphragm  to  the  extremity  of  the  oesophagus,  and 
lesser  curve  of  the  stomach.  The  gastro-splenic  omentum  is  the  dupli- 
cature which  connects  the  spleen  to  the  stomach.     The  aacenditig 
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meso-colon  is  the  fold  which  connects  the  upper  part  of  the  ascending 
colon  with  the  posterior  wall  of  the  abdomen  ;  and  the  descending 
meso-colon,  that  which  retains  the  sigmoid  flexure  in  connection  with 
the  abdominal  wall. 

Structure  of  serous  membrane. — Serous  membrane  consists  of  two 
layers,  an  external  or  fibro-cellular  layer,  and  an  internal  layer  or 
epithelium.  The  fbro-cellular  layer  upon  its  outer  surface  is  rough 
and  vascular,  and  adherent  to  surrounding  structures ;  but  on  its 
inner  surface  is  dense  and  smooth,  and  wholly  deficient  of  vessels 
carrying  red  blood.  The  smooth  and  brilliant  surface  of  serous  mem- 
brane is  due  to  a  distinct  epithelium,  which  has  been  shown  by  the  ex- 
cellent researches  of  Henle,  to  be  composed  of  laminae  of  vesicles,  and 
flattened  polygonal  scales  with  central  nuclei,  like  the  epidermis  and 
epithelium  of  mucous  membrane.  Dr.  Henle  has  observed  this  struc- 
ture, which  may  be  easily  demonstrated  with  a  good  microscope  upon 
the  surface  of  all  the  serous  membranes  of  the  body,  upon  the  surfiu» 
of  the  lining  membrane  of  arteries  and  veins,  and  upon  synovial 
membranes. 

The  general  characters  of  a  serous  membrane  are  its  resemblance  to 
a  shut  sac,  and  its  secretion  of  a  peculiar  fluid,  resembling  the  serum 
of  the  blood  ;  but  the  former  of  these  characters  is  not  absolutely 
essential  to  the  identity  of  a  serous  membrane ;  for,  as  we  have 
shown  above,  the  peritoneum  in  the  female  is  perforated  by  the  ex- 
tremities of  the  Fallopian  tubes  ;  while  in  aquatic  reptiles  there  is  a 
direct  communication  between  its  cavity  and  the  medium  in  which 
they  live. 

From  the  variable  nature  of  the  secretion  of  these  membranes,  they 
have  been  divided  into  two  classes,  the  true  serous  membranes,  viz. 
the  arachnoid,  pericardium,  pleurae,  peritoneum,  and  tunicae  vaginales, 
which  pour  out  a  secretion  containing  but  a  small  portion  of  albumen  ; 
and  the  synovial  membranes  and  bursae,  which  secrete  a  fluid  contain- 
ing a  larger  quantity  of  albumen. 

ALIMENTARY   CANAL. 

The  Alimentary  canal  is  a  musculo-membranous  tube,  extending 
firom  the  mouth  to  the  anus.  It  is  variously  named  in  the  different 
parts  of  its  course  ;  hence  it  is  divided  into  the 

Mouth, 
Pharynx, 
(Esophagus, 
Stomach, 

r  Duodenum, 
Small  intestine  <  Jejunum, 

(_  Ileum. 

C  Caecum, 
Large  intestine  <  Colon, 

(  Rectum. 
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The  Mouth  is  the  irregular  cavity  which  contains  the  organs  of 
taste  and  the  principal  instruments  of  mastication.  It  is  bounded  n 
front  by  the  lips ;  on  either  side  by  the  internal  surface  of  the  cheeks; 
ab&oe  by  the  hard  palate  and  teeth  of  the  upper  jaw  ;  beUno  by  the 
tongue,  by  the  mucous  membrane  stretched  between  the  arch  of  the 
lower  jaw  and  the  under  surface  of  the  tongue,  and  by  the  teeth  of 
the  inferior  maxiUa ;  and  behind  by  the  soft  palate  and  fauces. 

The  Lips  are  two  fleshy  folds  formed  externally  by  conunon  integu- 
ment, and  internally  by  mucous  membrane,  and  containing  betweoi 
these  two  layers  the  muscles  of  the  lips,  a  quantity  of  fat,  and  numer- 
ous small  labial  glands.  They  are  attached  to  the  surface  of  the  uppa 
and  lower  jaw,  and  each  lip  is  connected  to  the  gum  in  the  middle 
line  by  a  fold  of  mucous  membrane,  the  fraenum  labii  superioris  and 
fraenum  labii  inferioris,  the  former  being  the  larger. 

The  Ciieeks  (buccae)  are  continuous  on  either  hand  with  the  lips,  and 
form  the  sides  of  the  iauc^ ;  they  are  composed  of  integument,  a  laige 
quantity  of  fat,  muscles,  mucous  membrane,  and  buccal  glands. 

The  mucous  membrane  lining  the  cheeks  is  reflected  above  and 
below  upon  the  sides  of  the  jaws,  and  is  attached  posteriorly  to  the 
anterior  margin  of  the  ramus  of  the  lower  jaw.  At  about  its  middle, 
opposite  the  second  molar  tooth  of  the  upper  jaw,  is  a  papilla,  upon 
which  may  be  observed  a  small  opening,  the  aperture  of  the  duct  of 
the  parotid  gland. 

The  Hard  palate  is  a  dense  structure,  composed  of  mucous  membrane, 
palatal  glands,  flbrous  tissue,  vessels,  and  nerves,  and  firmly  connected 
to  the  palate  processes  of  the  superior  maxillary  and  palate  bones.  It 
is  bounded  in  front  and  on  each  side  by  the  alveolar  processes  and 
gums,  and  is  continuous  behind  with  the  soft  palate*'  Along  the 
middle  line  it  is  marked  by  an  elevated  raph^,  and  presents  upon  each 
side  of  the  raph6  a  number  of  transverse  ridges  and  grooves.  Near 
its  anterior  extremity,  and  immediately  behind  the  middle  incisor 
teeth,  is  a  papilla  which  corresponds  with  the  termination  of  the  naso- 
palatine canal,  and  has  been  supposed  to  be  endowed  with  a  peculiar 
sensibility. 

The  Gums  are  composed  of  a  thick  and  dense  mucous  membrane, 
which  is  closely  adherent  to  the  periosteum  of  the  alveolar  processes, 
and  embraces  the  necks  of  the  teeth.  They  are  remarkable  for  their 
hardness  and  insensibility;  and  for  their  close  contact,  without  ad- 
hesion, to  the  surface  of  the  tooth.  Fiom  the  neck  of  the  tooth  they 
are  reflected  into  the  alveolus,  and  become  continuous  with  the  peri- 
osteal membrane  of  that  cavity. 

The  Tongue  has  been  already  described  as  an  organ  of  sense ;  it  is 
invested  by  mucous  membrane,  which  is  reflected  from  its  under  part 
upon  the  inner  surface  of  the  lower  jaw,  and  constitutes,  with  the 
muscles  beneath,  the  floor  of  the  mouth.  Upon  the  under  surface  of 
the  tongue,  near  its  anterior  part,  the  mucous  membrane  forms  a  con- 
siderable fold,  which  is  called  the  fraenum  linguae ;  and  on  each  side 
of  the  fraenum  is  a  large  papilla,  the  commencement  of  the  duct  of  the 
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submaxillary  gland,  and  several  smaller  openings,  the  ducts  of  the  sub- 
lingual gland. 

The  Sofi  palate  (velum  pendulum  palati)  is  a  fold  of  mucous  mem- 
brane  situated  at  the  posterior  part  of  the  mouth.  It  is  continuous, 
superiorly,  with  the  hard  palate,  and  is  composed  of  mucous  membrane, 
palatal  glands,  and  muscles.  Hanging  from  the  middle  of  its  inferior 
border  is  a  small  rounded  process,  the  uvula ;  and  passing  outwards 
from  the  uvula  on  each  side  are  two  curved  folds  of  the  mucous  mem- 
brane, the  arches,  or  pillars  of  the  palate.  The  anterior  pillar  is  con- 
tinued downwards  to  the  side  of  the  base  of  the  tongue,  and  is  formed 
by  the  projection  of  the  palato-glossus  muscle.  The  posterior  pUlar  is 
prolonged  downwards  and  backwards  into  the  pharynx,  and  is  formed 
by  the  convexity. of  the  palato-pharyngeus  muscle.  These  two  pillars, 
closely  united  above,  are  separated  below  by  a  triangular  interval  or 
niche,  in  which  the  tonsil  is  lodged. 

The  Tonsils  (amygdalae)  are  two  glandular  organs,  shaped  like 
almonds,  and  situated  between  the  anterior  and  posterior  pillar  of  the 
soft  palate,  on  each  side  of  the  &uces.  They  are  cellular  in  texture, 
and  composed  of  an  assemblage  of  mucous  follicles,  which  open  upon 
the  surface  of  the  gland.  £;ttemally,  they  are  invested  by  the 
pharyngeal  fascia,  which  separates  them  from  the  superior  constrictor 
muscle  and  internal  carotid  artery,  and  prevents  an  abscess  from  open- 
ing in  that  direction.  In  relation  to  surrounding  parts,  they  correspond 
with  the  angle  of  the  lower  jaw. 

The  space  included  between  the  soft  palate  and  the  root  of  the 
tongue  is  the  isthmus  of  the  fauces.  It  is  bounded  above  by  the  soft 
palate  ;  on  each  side  by  the  pillars  of  the  soft  palate  and  tonsils ;  and 
below  by  the  root  of  the  tongue.  It  is  the  opening  between  the  mouth 
and  pharynx. 

SALIVARY   GLANDS. 

Communicating  with  the  mouth  are  the  excretory  ducts  of  three 
pairs  of  salivary  glands,  the  parotid,  submaxillary,  and  sublingual. 

The  Parotid  gland  (^ret^a,  near,  oSg,  St9%,  the  ear,)  the  largest  of  the 
three,  is  situated  immediately  in  front  of  the  external  ear,  and  extends 
superiflcially  for  a  short  distance  over  the  masseter  muscle,  and  deeply 
behind  the  ramus  of  the  lower  jaw.  It  reaches  inferiorly  to  below  the 
level  of  the  angle  of  the  lower  jaw,  and  posteriorly  to  the  mastoid 
process,  slightly  overlapping  the  insertion  of  the  stemo-mastoid  muscle. 
Embedded  in  its  substance  are  the  external  carotid  artery,  temporo- 
maxillary  vein,  and  facial  nerve ;  emerging  from  its  anterior  border, 
the  transverse  facial  artery  and  branches  of  the  pes  anserinus ;  and 
above,  the  temporal  artery. 

The  duct  of  the  parotid  gland  (Stenon^s*  duct)  commences  at  the 

*  Nicholas  Stenon,  an  anatomist  of  great  research.    He  discovered  the  paro- 
tid duct  while  in  Paris.    He  was  appointed  professor  of  Medicine  in  Copen- 

2  O 


562  SUBMAXILLARV  GLAND. — SUBLINGUAL    GLAND. 

papilla  upon  the  internal  surface  of  the  cheek,  opposite  the  second 
molar  tooth  of  the  upper  jaw;  and,  piercing  the  buccinator  muscle, 
crosses  the  masseter  to  the  anterior  border  of  tbe  gland,  -where  it 
divides  into  several  branches,  which  subdivide  and  ramify  through  its 
structure,  to  terminate  in  the  small  csecal  pouches  of  which  the  gluidii 
composed.  A  small  branch  is  generally  given  off  from  the  duct  whik 
crossing  the  masseter  muscle,  which  forms,  by  its  ramifications  and 
terminal  dilatations,  a  small  glandular  appends^,  the  socia  parotidi& 
Stenon^s  duct  is  remarkably  dense  and  of  considerable  thickness,  while 
the  area  of  its  canal  is  extremely  small. 

The  Submaxillary  gland  is  situated  in  the  posterior  angle  of  th« 
submaxillary  triangle  of  the  neck.  It  rests  upon  the  hyo-glossus  and 
mylo-hyoideus  muscles,  and  is  covered  in  by  the  body  of  the  lower  jaw 
and  by  the  deep  cervical  fascia.  It  is  separated  from  the  parotid  ^asA 
by  the  stylo-maxillary  ligament,  and  from  the  sublingual  by  the  mylo- 
hyoideus  muscle.  Embedded  among  its  lobules  are  the  fecial  artery  and 
submaxillary  ganglion. 

The  excretory  duct  (Wharton's)  of  the  submaxillary  gland  com- 
mences upon  the  papilla,  by  the  side  of  the  fraenum  linguae,  and  passes 
backwards  beneath  the  mylo-hyoideus  and  resting  upon  the  hyo-glossns 
muscle,  to  the  middle  of  the  gland,  where  it  divides  into  numerous 
branches,  which  ramify  through  the  structure  of  the  gland  to  its  csecal 
terminations.  It  lies  in  its  course  against  the  mucous  membrane 
forming  the  floor  of  the  mouth,  and  causes  a  prominence  of  that 
membrane. 

The  Siiblingtud  is  an  elongated  and  flattened  gland,  situated  beneath 
the  mucous  membrane  of  the  floor  of  the  mouth,  on  each  side  of  the 
fraenum  linguae.  It  is  in  relation  cibove  with  the  mucous  membrane; 
in  front  with  the  depression  by  the  side  of  the  symphysis  of  the  lower 
jaw ;  externally  with  the  mylo-hyoideus  muscle ;  and  ifUemaUy  with 
the  hj-poglossal  nerve  and  genio-hyo-glossus  muscle. 

It  pours  its  secretion  into  the  mouth  by  seven  or  eight  small  ducts, 
which  commence  by  small  openings  on  each  side  of  the  fi^num 
linguae. 

Structure. — The  salivary  are  conglomerate  glands,  consisting  of 
lobes,  which  are  made  up  of  polygonal  lobules,  and  these  of  still  smaller 
lobules. 

The  smallest  lobule  is  apparently  composed  of  granules,  which  are 
minute  caecal  pouches,  formed  by  the  dilatation  of  the  extreme  ramifi* 
cations  of  the  ducts.  These  minute  ducts  unite  to  form  lobular  ducts, 
and  the  lobular  ducts  constitute  by  their  union  a  single  excretory 
duct.  The  caecal  pouches  are  connected  by  areolar  tissue,  so  as  to 
form  a  minute  lobule ;  the  lobules  are  held  together  by  a  more  con- 
densed areolar  layer ;  and  the  larger  lobes  are  enveloped  by  a  dense 
cellulo-fibrous  capsule,  which  is  firmly  attached  to  the  deep  cervical 
fascia. 

hasren  in  1672.    His  work,  "  De  Musculis  et  Glandulis  Observationes,*'  was 
published  in  1664. 


Vesieli  and  Nereeg. — The  parotid  gland  is  HbandaDllj  luppUed  with 
arleria  br  the  eilernal  caiotid ;  the  anbuiaiillBry  b;  &cial ;  and  the 
flBblii^[ual  by  the  mibUngnai  branch  of  the  lingual  artery. 

The  Nerva  of  the  parotid  gland  are  derived  from  the  auricular 
branch  of  (he  inferior  maxillary,  from  the  auriinilaris  nrngnus,  and 
from  the  nerri  molles  of  the  ejl«mal  carolid  artery  The  aubraai- 
illary  gland  is,  supphed  by  the  branches  of  tha  Bubmuullary  gan- 
ghon,  and  by  filamenlB  from  the  mylo-hTOidean  nerre  and  the  sub- 
lingual by  filaments  from  the  submanllaTy  ganglion  and  g 


The  phaiyni  {fi(vy^  the  throat)  is 
situated  apoD  the  eerrical  portion  of  the  lertebral 
ing  Irom  the  base  of  the  ^ull  to  a 
point  correaponding  with  the  cricoid 
caitilage  in  front,  and  the  fifth 
cenical  vertebra  behind.  It  is 
composed  of  mucous  membrane, 
muscles,  Tsasets,  and  nenei,  and  is 
invesled  by  a  strong  bicia,  situated 
between  the  mucous  membrane  and 
muscles,  which  serves  to  connect 
il  with  the  baular  process  of  the 
occipital  bone  and  with  the  petrous 
portions  of  the  temporal  bones. 
Upon  its  anterior  part  it  is  incom- 


Posterior  nares,  two. 
Eustachian  tubes,  two, 
Mouth, 

CEsophagns. 

The  Posterior  nares  are  the  t»ro 
larg^  openings  at  the  upper  and 
front  psk  of  the  pharynx.      On  each  side  of  these  openings,  and  slightly 

Frctn  bebind.    I .  A  lection  orried  CnnirtndT 
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above  the  posterior  terminatioii  of  the  inferior  turbinated  bone,  is  the 
irregular  depression  in  the  mucous  membrane,  marking  the  entrance  of 
the  EustcuAian  tube.  Beneath  the  posterior  nares  is  tiie  large  opening 
into  the  mouthy  partly  veiled  by  the  soft  palate ;  and,  beneaUi  the  root 
of  the  tongue,  the  cordifbrm  opening  of  the  larynx.  The  CB80phageal 
opening  is  the  lower  constricted  portion  of  the  pharynx. 

(Esophagus. — The  oesophagus  (•tw,  to  bear,  ptiyuv^  to  eat),  is  a 
slightly  flexuous  canal,  inclining  to  the  left  in  the  neck,  to  the  right 
in  the  upper  part  of  the  thorax,*  and  again  to  the  left  in  its  course 
through  the  posterior  mediastinum ;  it  commences  at  the  terminatioQ 
of  the  pharynx,  opposite  the  lower  border  of  the  cricoid  cartilage  and 
fifth  cervical  vertebra,  and  descends  the  neck  behind  and  rather  to  the 
left  of  the  trachea.  It  then  passes  behind  the  arch  of  the  aorta,  and 
along  the  posterior  mediastinum,  lying  in  front  of  the  thoracic  aorta, 
to  the  oesophageal  opening  in  the  diaphragm,  where  it  enters  the  ab- 
domen, and  terminates  at  the  cardiac  orifice  of  the  stomach  at  a  point 
about  opposite  the  tenth  dorsal  vertebra.  The  oesophagus  is  flattened 
and  narrow  in  the  cervical  region,  and  cylindrical  in  the  rest  of  its 
course ;  its  largest  diameter  is  met  with  near  the  lower  part  of  its 
course. 

THE   STOMACH. 

The  stomach  is  an  expansion  of  the  alimentary  canal,  situated  in  the 
left  hypochondriac,  and  extending  into  the  epigastric  region.  It  is 
directed  somewhat  obliquely  from  above  downwards,  from  left  to  right, 
and  from  before  backwards  ;  and  in  the  female,  where  the  injurious  sys- 
tem of  tight-lacing  has  been  pursued,  is  longer  than  in  the  male.  On 
account  of  the  peculiarity  of  its  form,  it  is  divided  into  a  greater  or 
splenic^  and  a  lesser  or  pyloric^  end;  a  lesser  curvature  ^ove,  and 
a  greater  curvature  below ;  an  anterior  and  a  posterior  sutfatoe ;  a 
cardiac  orifce^  and  a  pyloric  orifoe.  The  great  end  is  not  only  of 
large  size,  but  expands  beyond  the  point  of  entrance  of  the  oesophagus, 
and  is  embraced  by  the  concave  suii^^e  of  the  spleen.  The  pylorus  is 
the  small  and  contracted  extremity  of  the  organ ;  near  its  extremity 
is  a  small  dilatation  which  was  called  by  Willis  the  antrum  of  the  py- 
lorus. The  two  curvatures  give  attachment  to  the  peritoneum ;  the 
upper  curve  to  the  lesser  omentum,  and  the  lower  to  the  greater  omen- 
tum. The  anterior  sur£EU»  looks  upwards  and  forwards,  and  is  in  re- 
lation with  the  diaphragm,  which  separates  it  from  the  viscera  of  the 
thorax  and  from  the  six  lower  ribs,  with  the  left  lobe  of  the  liver,  and  in 
the  epigastric  region,  with  the  abdominal  parietes.  The  posterior  sur- 
face looks  downwards  and  backwards,  and  is  in  relation  with  the  dia- 
phragm, the  pancreas,  the  third  portion  of  the  duodenum,  the  trans- 
verse meso  colon,  the  left  kidney,  and  left  supra-renal  capsule ;  this  snr- 

*  Cruveilhier  remarks  that  this  inflexion  explains  the  obstruction  whidi  a 
bougie  sometimes  meets  with  in  its  passage  along  the  oesophagus  opposite  the 
first  rib. 


face  forme  thf  Hnlerior  boundary  of  that  cuI-de-MC  of  tie  pet 
which  it  BituBted  behind  the  leaaei  omeDtum  and  extends 


The  DuodtnuiH  (called  ZmJiKlssTii^ft  by  Ilerophilua)  is  somi 
larger  than  the  reat  of  th«  small  inlestineB,  and  has  received  ita 
from  being  about  equal  in  leugth  lo  the  breadth  of  twelve  fl 
Commencing  at  the  pylorus,  it  Bscendi  Migueii/  backwards  to  th 
der  eurtate  of  the  liver ;  it  next  descends  jwyendicnioWy  in  front 

such  a  dincdon  u  lo  include  the  two  orifice*  of  the  ttomacb,  1-  The  or 
Bmn'itshewn,    3.  The  amliac  oriilM of '!■•  Mnr,i«.>i  omimH  whirl,  fh. t 

bnuic:  th^  hmEitudiiia]  directjnn  isshpwD.  9.  The  pjlonu.  10.  The  4 
poTtian  of  the  auodeDuni^  IK  Tbg  deHCDdina  portion.  17.  The  pk 
duct  anii  the  ductus  communLi  choledochiu  close  t«  their  terminatiai 
The  papilla  upon  which  the  ducts  open.  K.  The  tnuuiene  Donion 
duodsnuni.     IS.  The  commenceminl  of  the  j^nnum.     Id  the  interioi 
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right  kidney,  and  then  passes  nearly  transversely  across  the  third  luinliar 
vertebra ;  terminating  in  the  jejunom  on  the  left  side  of  the  second 
lumbar  vertebra,  where  it  is  crossed  by  the  superior  mesenteric  artery 
and  vein.  The  first  or  oblique  portion  of  its  course,  between  two  and 
three  inches,  is  completely  enclosed  by  the  peritoneum :  it  is  in  re- 
lation, aiove  with  the  liver  and  neck  of  the  gall-bladder;  in  find 
with  the  greater  omentum  and  abdominal  parietes ;  and  behind  with 
the  right  border  of  the  lesser  omentum  and  its  vessels.  The  second  (S 
perpendicular  portion  is  situated  altogether  behind  the  peritoneum;  it 
is  in  relation  by  its  anterior  surface  with  the  commencement  of  theazch 
of  the  colon ;  by  its  posterior  surface  with  the  concave  margin  of  the 
right  kidney,  the  inferior  vena  cava,  and  the  ductus  conmiunis  chole- 
dochus ;  by  its  rigH  border  with  the  ascending  colon ;  and  by  its  i^ 
border  with  the  pancreas.  The  ductus  communis  choledochus  and  pan- 
creatic duct  open  into  the  internal  and  posterior  side  of  the  perpendi- 
cular portion,  a  little  below  its  middle.  The  third  or  transverse  por- 
tion of  the  duodenum  lies  between  the  diverging  layers  of  the  trans- 
vers  meso-colon,  with  which  and  with  the  stomach  it  is  in  relation  » 
front;  above  it  is  in  contact  with  the  lower  border  of  the  pancreas,  tiie 
superior  mesenteric  artery  and  vein  being  interposed. ;  and  behind  it 
rests  upon  the  inferior  vena  cava  and  aorta. 

The  J^nwm  (jejunus,  empty)  is  named  from  being  generally 
found  empty.  It  forms  the  upper  two-fifths  of  the  small  intestine ; 
commencing  at  the  duodenum  on  the  left  side  of  the  second  lumbar 
vertebra,  and  terminating  in  the  ileum.  It  is  thicker  to  the  touch 
than  the  rest  of  the  intestine,  and  has  a  pinkish  tinge  from  containing 
more  mucous  membrane  than  the  ileum. 

The  Ileum  («JXf«,  to  twist,  to  convolute)  includes  the  remaining 
three-fifths  of  the  small  intestine.  It  is  somewhat  smaller  in  calibre, 
thinner  in  texture,  and  paler  than  the  jejunum ;  but  there  is  no  mark 
by  which  to  distinguish  the  termination  of  the  one  or  the  commence- 
ment of  the  other.  It  terminates  in  the  right  iliac  fossa,  by  opening 
at  an  obtuse  angle  into  the  colon. 

The  jejunum  and  ileum  are  surrounded  above  and  at  the  sides  by 
the  colon ;  in  frx>nt  they  are  in  relation  with  the  omentum  and  abdo- 
minal parietes ;  they  are  retained  in  their  position  by  the  mesentery, 
which  connects  them  with  the  posterior  wall  of  the  abdomen ;  and 
below  they  descend  into  the  cavity  of  the  pelvis.  At  about  the  lower 
third  of  the  ileum  a  pouch-like  process  or  diverticulum  of  the  intestine 
is  occasionally  seen.  This  is  a  remnant  of  embryonic  structure,  and 
is  formed  by  the  obliteration  of  the  vitelline  duct  at  a  short  distance 
from  the  cylinder  of  the  intestine, 

LARGS   INTESTINE. 

The  large  intestine,  about  five  feet  in  length,  is  sacculated  in  appear- 
ance, and  is  divided  into  the  ccscum^  colon,  and  rec^m. 

The  Cacum  (caecus,  blind)  is  the  blind  pouch,  or  cul-de-sac,  at  the 
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commencement  of  the  large  intestine.  It  is  situated  in  the  right  iliac 
fossa,  and  is  retained  in  its  place  by  the  peritoneum,  which  passes 
over  its  anterior  surface;  its  posterior  sur^ice  is  connected  by  loose 
areolar  tissue  with  the  iliac  fascia.  Attached  to  its  extremity  is  the 
appendix  vermiformis,  a  long  worm-shaped  tube,  the  rudiment  of  the 
lengthened  caecum  found  in  all  mammiferous  animals  except  man  and 
the  higher  quadrumana.  The  appendix  varies  in  length,  from  one  to 
five  or  six  inches ;  it  is  about  equal  in  diameter  to  a  goose-quill,  and  is 
connected  with  the  posterior  and  left  aspect  of  the  caecum  near  the 
extremity  of  the  ileum.  It  is  usually  more  or  less  coiled  upon  itself 
and  retained  in  that  coil  by  a  fialcifbrm  duplicature  of  peritoneum. 
Its  canal  is  extremely  small,  and  the  orifice  by  which  it  opens  into 
the  caecum  not  unfrequently  provided  with  an  incomplete  valve. 
Occasionally  the  peritoneum  invests  the  caecum  so  completely  as  to 
constitute  a  meso-caecum,  which  permits  of  an  unusual  degree  of 
movement  in  this  portion  of  the  intestine,  and  serves  to  explain  the 
occurrence  of  hernia  of  the  caecum  upon  the  right  side.  The  caecum  is 
the  most  dilated  portion  of  the  large  intestine. 

The  Colon  is  divided  into  asomding^  transversey  and  descending. 
The  ascending  colon  passes  upwards  from  the  right  iliac  fossa,  through 
the  right  lumbar  region,  to  the  under  surface  of  the  liver.  It  then 
bends  inwards,  and  crosses  the  upper  part  of  the  umbilical  region 
under  the  name  of  transverse  cdon,  and  on  the  left  side  descends 
{descending  colon)  through  the  left  lumbar  region  to  the  left  iliac 
fossa,  where  it  makes  a  remarkable  curve  upon  itself,  which  is  called 
the  sigmoid  flexure. 

The  ascending  cdon,  the  most  dilated  portion  of  the  large  intestine, 
next  to  the  caecum,  is  retained  in  its  position  in  the  abdomen  either 
by  the  peritoneum  passing  simply  in  front  of  it  or  by  a  narrow  meso- 
colon. It  is  in  relation  in  front  with  the  small  intestine  and  abdomi- 
nal parietes;  behind  with  the  quadratus  lumborum  muscle  and  right 
kidney ;  internally  with  the  small  intestine  and  the  perpendicular  por- 
tion of  the  duodenum ;  and  by  its  upper  extremiiy  with  the  under  sur- 
&ce  of  the  liver  and  gall-bladder.  The  transverse  colon,  the  longest 
portion  of  the  large  intestine,  forms  a  curve  across  the  cavity  of  the 
abdomen,  the  convexity  of  which  looks  forwards  and  sometimes  down- 
wards. It  is  in  relation  by  its  uj^r  surface  with  the  liver,  gall- 
bladder, stomach,  and  lower  extremity  of  the  spleen  ;  by  its  louder  sur- 
face with  the  small  intestine ;  by  its  anterior  surface  with  the  anterior 
layers  of  the  great  omentum  and  the  abdominal  parietes ;  and  by  its 
posterior  surface  with  the  transverse  meso-colon.  The  descending  colon 
is  smaller  in  calibre,  and  is  situated  more  deeply  than  the  ascending 
colon.  Its  relations  are  precisely  similar.  The  sigmoid  flexure  is  the 
narrowest  part  of  the  colon ;  it  curves  in  the  first  place  upwards  and 
then  downwards,  and  to  one  or  the  other  side,  and  is  retained  in  its 
place  by  a  meso-colon.  It  is  in  relation  in  front  with  the  small  intes- 
tine and  abdominal  parietes ;  beldnd  with  the  iliac  fossa,  and  on  either 
side  with  the  small  intestine. 
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The  Rectum  is  the  termination  of  the  large  intestine.  It  has  re- 
ceiTed  its  name,  not  so  much  from  the  direction  of  its  course,  as  from 
the  Btraightness  of  its  form  in  comparison  with  the  colon.  It  deacendi, 
from  opposite  the  left  sacro-iliac  symphysis,  in  front  of  the  sacnun, 
forming  a  gentle  curve  to  the  right  side,  and  then  returning  to  the 
middle  line  ;  near  the  extremity  of  the  coccyx  it  curres  backwards  to 
terminate  at  the  anus  at  ahout  an  inch  in  front  of  the  apex  of  that 
bone.  The  rectum,  therefore,  forms  a  double  flexure  in  its  course,  the 
one  being  directed  from  side  to  side,  the  other  from  before  backwards. 
It  is  smaller  in  calibre  at  its  upper  part  than  the  sigmoid  flexure,  bat 
becomes  gradually  larger  as  it  descends,  and  its  lower  extremity,  ^/k- 
viously  to  its  termination  at  the  anus,  forms  a  dilataldon  of  con8ide^ 
able  but  variable  magnitude. 

With  reference  to  its  relations,  the  rectum  is  divided  into  three 
portions ;  the  firsts  including  half  its  length,  extends  to  about  the 
middle  of  the  sacrum,  is  completely  surrounded  by  peritoneum,  and 
connected  to  the  sacrum  by  means  of  the  meso-rectiun.  It  is  in 
relation  above  with  the  left  sacro-iliac  symphysis,  and  below  with  the 
branches  of  the  internal  iliac  artery,  and  with  the  sacral  plexus  of 
nerves ;  one  or  two  convolutions  of  the  small  intestine  are  inte^ 
posed  between  the  front  of  the  rectum  and  the  bladder  in  the  male; 
and  between  the  rectum  and  the  uterus  with  its  appendages  in  the 
female.  The  second  portion^  about  three  inches  in  length,  is  closely 
attached  to  the  surface  of  the  sacrum,  and  covered  by  peritoneum  only 
in  front ;  it  is  in  relation  by  its  lower  part  with  the  base  of  the 
bladder,  vesiculae  seminales,  and  prostate  gland,  and  in  the  female 
with  the  vagina.  The  third  portion  curves  backwards  from  opposite 
the  prostate  gland  to  terminate  at  the  anus ;  it  is  embraced  by  the 
levatores  ani,  and  is  about  one  inch  and  a  half  in  length.  It  is  sepa- 
rated from  the  membranous  portion  of  the  urethra  by  a  triangular 
space  ;  in  the  female  this  space  intervenes  between  the  vagina  and  the 
rectum,  and  constitutes  by  its  base  the  perineum. 

The  Anus  is  situated  at  a  little  more  than  an  inch  in  front  of  the 
extremity  of  the  coccyx.  The  integument  around  it  is  covered  with 
hairs,  and  is  thrown  into  numerous  radiated  plaits  which  are  obliterated 
during  the  passage  of  faeces.  The  margin  of  the  anus  is  provided  with 
an  abundance  of  sebaceous  glands,  and  the  epidermis  may  be  seen 
terminating  by  a  fringed  and  scalloped  border,  at  a  few  lines  above 
the  extremity  of  the  opening. 


STRUCTURE  OP   THE   INTESTINAL  CANAL. 

The  pharynx  has  three  coats  ;  a  mucous  coat,  a  fibrous  coat  derived 
from  the  pharyngeal  fascia,  and  a  muscular  layer.  The  oesophagus 
has  but  two  coats,  the  mucous  and  muscular.  The  stomach  and 
intestines  have  three,  mucous  and  mtiscuiar,  and  an  external  serous 
investment,  derived  from  the  peritoneum. 
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Mucous  COAT. — The  mucous  membrane  of  the  mouth  inyests  the 
whole  internal  surface  of  that  cayity,  and  is  reflected  along  the  parotid, 
submaxillary,  and  sublingual  ducts,  into  the  corresponding  glands.  It 
terminates  anteriorly  upon  the  outer  margin  of  the  red  border  of  the 
lips,  and  posteriorly  is  continuous  with  the  mucous  lining  of  the  pharynx. 
The  mucous  membrane  of  the  pharynx  is  continuous  with  the  mucous 
lining  of  the  Eustachian  tubes,  the  nares,  the  mouth,  and  the  larynx. 
In  the  oesophagus  it  is  thick,  very  loosely  connected  with  the  muscular 
coat,  and  disposed  in  longitudinal  plica.  In  the  stomach  the  mucous 
membrane  is  thin  and  vascular  at  the  great  extremity,  and  becomes 
thicker  and  lighter  in  colour  towards  the  pyloric  extremity.  It  is 
formed  into  plaits  or  ruga,  which  are  disposed  for  the  most  part  in  a 
longitudinal  direction.  The  rugae  are  most  numerous  towards  the 
lesser  end  of  the  stomach  ;  while  around  the  cardiac  orifice  they 
assume  a  radiated  arrangement.  At  the  pylorus  the  mucous  mem- 
brane forms  a  circular  or  spiral  fold  which  constitutes  a  part  of  the 
apparatus  of  the  pyloric  valve.  In  the  lower  half  of  the  duodenum, 
the  whole  length  of  the  jejunum,  and  the  upper  part  of  the  ileum,  it 
forms  valvular  folds  called  valvuUs  conniventes,  which  are  several  lines 
in  breadth  in  the  lower  part  of  the  duodenum  and  upper  portion  of 
the  jejunum,  and  diminish  gradually  in  size  towards  each  extremity. 
These  folds  do  not  entirely  surround  the  cylinder  of  the  intestine, 
but  extend  for  about  one-half  or  three-fourths  of  its  circumference. 
In  the  lower  half  of  the  ileum  the  mucous  lining  is  without  folds  ; 
hence  the  thinness  of  the  coats  of  this  intestine  as  compared  with  the 
jejunum  and  duodenum.  At  the  termination  of  the  ileum  in  the 
caecum,  the  mucous  membrane  forms  two  folds,  which  are  strength- 
ened by  the  muscular  coat,  and  project  into  the  caecum.  These  are 
the  ilio-C(Ecal  valve  (Yalvula  Bauhini).  In  the  caecum  and  colon  the 
mucous  membrane  is  raised  into  crescentic  folds,  which  correspond 
with  the  sharp  edges  of  the  sacculi ;  and,  in  the  rectum,  it  forms 
three  valvular  folds,*  one  of  which  is  situated  near  the  commencement 
of  the  intestine ;  the  second,  extending  from  the  side  of  the  tube, 
is  placed  opposite  the  middle  of  the  sacrum  ;  and  the  third,  which  is 
the  largest  and  most  constant,  projects  from  the  anterior  wall  of 
the  intestine  opposite  the  base  of  the  bladder.  Besides  these  folds, 
the  membrane  in  the  empty  state  of  the  intestine  is  thrown  into 
longitudinal  plaits,  somewhat  similar  to  those  of  the  oesophagus  ;  these 
have  been  named  the  columns  of  the  rectum.  The  mucous  membrane 
of  the  rectum  is  connected  to  the  muscular  coat  by  a  very  loose 
areolar  tissue,  as  in  the  oesophagus. 

Structure  of  Mucous  Membrane.  —  This  membrane  is  analogous  to 
the  cutaneous  covering  of  the  exterior  of  the  body,  and  resembles  that 
tissue  very  closely  in  its  structure.  It  is  composed  of  three  layers,  an 
epiihdium,  a  proper  mucous,  and  ajibrous  layer, 

*  Mr.  Houston,  "  On  the  Mucous  Membrane  of  the  Rectum."    Dublin 
Hospital  Reports,  Vol.  V. 
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The  EpiOieUum  is  the  epidermis  of  the  mucous  membrane.  Through- 
out the  pharynx  and  oesophagus  it  resembles  the  epidermis,  both  in 
appearance  and  character.  It  is  continuous  with  the  epidermis  of  the 
slun  at  the  margin  of  the  lips,  and  terminates  by  an  irregular  border 
at  the  cardiac  orifice  of  the  stomach.  At  the  opposite  extremity  cf 
the  canal  it  terminates  by  a  scalloped  border  just  within  the  verge  of 
the  anus.  In  the  mouth  it  is  composed  of  laminae  of  cytoblasts,  c^ 
and  polygonal  scales  (fig.  160).  Each  cell  and  each  scale  possesses  a 
central  nucleus,  and  within  the  nucleus  are  one  or  more  nucleu»-c(uv 
puscles.  According  to  Mr.  Nasmyth,*  the  deepest  lamina  of  tiie 
epithelium  appears  to  consist  of  nuclei  (cytoblasts)  only;  in  the  next 
the  investing  vesicle  or  cell  is  developed  ;  the  cells  by  degrees  enlarge 
and  become  flattened,  and  in  the  superficial  laminae  are  converted  into 
thin  scales.  The  nuclei,  the  cells,  and  the  scales,  are  connected 
together  by  a  glutinous  fluid  of  the  consistence  of  jelly,  which  contains 
an  abundance  of  minute  opaque  granules.  The  scales  of  the  super- 
ficial layer  overlap  each  other  by  their  margins.  During  the  natural 
functions  of  the  mucous  membrane  the  superficial  scales  exfoliate 
continually  and  give  place  to  the  deeper  layers.  In  the  stomach  and 
intestines  these  bodies  are  pyriform  in  shape,  and  have  a  columnar 
arrangement,  the  apices  being  applied  to  the  papillary  sur£Eice  of  the 
membrane,  and  the  bases  forming  by  their  approximation  the  free 
intestinal  surface.  Each  column  is  provided  with  a  central  nucleus 
and  nucleus-corpuscle,  which  gives  to  its  middle  a  swollen  appear^ 
ance  ;  and,  from  the  transparency  of  its  structure,  the  nucleus  may  be 
seen  through  the  base  of  the  column,  when  examined  fix)m  the  surface. 
Around  the  circular  villi  the  columns,  from  being  placed  perpendicu- 
larly to  the  siuface,  have  a  radiated  arrangement.  The  colunmar 
epithelium  is  produced  in  the  same  manner  with  the  laminated 
epithelium,  in  cytoblasts,  cells,  and  columns,  and  the  latter  are  contin- 
ually  thrown  off  to  give  place  to  successive  layers. 

The  Proper  mucous^  or  Papillary  layer  is  analogous  to  the  papillary 
layer  of  the  skin,  and,  like  it,  is  the  secreting  structure  by  which  the 
epithelium  is  produced.  Its  surface  presents  several  varieties  of 
appearance  when  examined  in  different  parts  of  its  extent.  In  the 
stomach  it  forms  polygonal  cells,  into  the  floor  of  which  the  gastric 
follicles  open.  In  the  small  intestine  it  presents  numerous  minute, 
projecting  papillae,  called  villi.  The  villi  are  of  two  kinds,  cyUndrioal 
and  laminated,  and  so  abundant,  as  to  give  to  the  entire  surface  a 
beautiful  velvety  appearance.  In  the  ku'ge  intestine  the  sur&ce  is 
composed  of  a  fine  network  of  minute  polygonal  cells,  more  numerous 
than  those  of  the  stomach,  but  resembling  them  in  receiving  the  secre- 
tion from  numerous  perpendicular  follicles  into  their  floors. 

The  Fibrous  layer  (sub-mucous,  nervous)  is  the  membrane  of  sup* 

*  Investigations  into  the  structure  of  the  Epithelium,  presented  to  the  me- 
dical section  of  the  British  Medical  Association,  in  1839,  published  in  a  work 
entitled  "  Three  Memoirs  on  the  Development  of  the  Teeth  and  Epithelium.'* 
1841. 
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port  to  the  mucous  membiane,  as  is  the  corium  to  the  papillaiy  layer 
of  the  skin.  It  gives  to  the  mucous  membrane  its  strength  and 
resistance,  is  but  loosely  connected  with  the  mucous  layer,  but  is 
firmly  adherent  to  the  muscular  stratum,  and  is  called,  in  the  older 
works  on  anatomy,  the  *^  nervous  coaV^ 

Glands, —  In  the  loose  areolar  tissue  connecting  the  mucous  with 
the  fibrous  layer,  are  situated  the  glands  and  follicles  belonging  to  the 
mucous  membrane :  these  are  the  — 

Pharyngeal  glands, 
CEsophi^eal  glands, 
Gastric  follicles. 
Duodenal  glands  (Brunner*s), 
Glandulae  solitarise, 
Glandulae  aggregatae  (Peyer's), 
Simple  follicles  (Lieberkuhn^s). 

The  Pharyr^eal  glands  are  situated  in  considerable  numbers  beneath 
the  mucous  membrane  of  the  pharynx,  particularly  around  the  pos- 
terior nares.  Two  of  these  glands,  of  hurger  size  than  the  rest,  and 
lobulated  in  structure,  occupy  the  margin  of  the  opening  of  the  Eusta- 
chian tube. 

The  (Esophageal  glands  are  small  lobulated  bodies,  situated  in  the 
sub-mucous  tissue,  and  opening  upon  the  sur&ce  of  the  oesophagus  by 
a  long  excretory  duct,  which  passes  obliquely  through  the  mucous 
membrane. 

The  Gastric  foUides  are  long  tubular  follicular  glands,  situated 
perpendicularly  side  by  side  in  every  part  of  the  mucous  membrane  of 
the  stomach.  At  their  terminations  they  are  dilated  into  small  lateral 
pouches,  which  give  them  a.  clustered  appearance.  This  character  is 
more  clearly  exhibited  at  the  pyloric  than  at  the  cardiac  end  of  the 
stomach.  They  are  intended,  very  probably,  for  the  secretion  of  the 
gastric  fluid. 

The  Duodencd,  or  Brunner*s*  glands,  are  small  flattened  granular 
bodies,  compared  collectively  by  Yon  Brunn  to  a  second  pancreas. 
They  resemble  in  structure  the  small  salivary  glands,  so  abundant 
beneath  the  mucous  membrane  of  the  mouth  and  lips  ;  and,  like  them, 
they  open  upon  the  surface  by  minute  excretory  ducts.  They  are 
limited  to  the  duodenum. 

The  SclUary  glands  are  of  two  kinds,  those  of  the  small  and  those  of 
the  large  intestine.  The  former  are  small  circular  patches,  surrounded 
by  a  zone  or  wreath  of  simple  follicles.  When  opened,  they  are  seen 
to  consist  of  a  small  flattened  saccular  cavity,  containing  a  mucous 
secretion,  but  having  no  excretory  duct.  They  are  chiefly  found  in 
the  lower  part  of  the  ileum.     The  solitary  glands  of  the  large  intestine 

*  John  Conrad  von  Brunn :  "  Glandulse  Duodeni  seu  Pimcreas  Secunda- 
rium,"  1716. 
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are  most  abundant  in  the  caecum  and  appendix  cseci ;  they  are  small 
circular  projections,  flattened  upon  the  surface,  and  perforated  in  the 
centre  by  a  minute  excretory  opening. 

The  Aggregate,  or  Peyer*s*  glands,  are  situated  near  the  lower  end 
of  the  ileum,  and  occupy  that  portion  of  the  intestine  which  is  opposite 
the  attachment  of  the  mesentery.  To  the  naked  eye  they  present  the 
appearance  of  oval  disks,  covered  with  small  irregular  fissures  ;  but 
with  the  aid  of  the  microscope  they  are  seen  to  be  composed  of 
numerous  small  circular  patches,  surrounded  by  simple  follicles,  like 
the  solitary  glands  of  the  small  intestine.  Each  patch  correi^nds 
with  a  flattened  and  closed  sac,  situated  beneath  the  membrane,  but 
having  no  excretory  opening,  and  the  interspace  between  the  patches 
is  occupied  by  flattened  villi. 

The  Simple  foUicles^  or  follicles  of  Lieberkiihn,  are  small  pouches  of 
the  mucous  layer,  dispersed  in  immense  numbers  over  every  part  of 
the  mucous  membrane. 

Muscular  coat. — The  muscular  coat  of  the  pharynx  consists  of 
five  pairs  of  muscles,  which  have  been  already  described.  The  mus- 
cular coat  of  the  rest  of  the  alimentary  canal  is  composed  of  two  planes 
of  fibres,  an  external  longitudinal,  and  an  internal  circular. 

The  (Esophagus  is  very  muscular ;  its  longitudinal  fibres  are  con- 
tinuous above  with  the  pharynx,  and  are  attached  in  front  to  the 
vertical  ridge  on  the  posterior  surface  of  the  cricoid  cartilage ;  the 
uppermost  circular  fibres  are  also  attached  to  the  cricoid  cartilage. 
Below,  both  sets  of  fibres  are  continued  upon  the  stomach.  On  the 
stomach  the  longitudinal  fibres  are  most  apparent  along  the  lesser  curve, 
and  the  circular  at  the  smaller  end.  At  the  pylorus  the  latter  are 
aggregated  into  a  thick  circular  ring,  which,  with  the  spiral  fold  of 
mucous  membrane  found  in  this  situation,  constitutes  the  pyloric  valve. 
At  the  great  end  of  the  stomach  a  new  order  of  fibres  is  introduced, 
having  for  their  object  to  strengthen  and  compress  that  extremity  of 
the  organ.  They  are  directed  more  or  less  horizontally  firom  the  great 
end  towards  the  lesser  end,  and  are  generally  lost  upon  the  sides  of 
the  stomach  at  about  its  middle  ;  these  are  the  oblique  fibres. 

The  Small  intestine  is  provided  with  both  layers,  equally  distributed 
over  the  entire  surface.  At  the  termination  of  the  Ueum  the  circular 
fibres  are  continued  into  the  two  folds  of  the  ilio-caecal  valve,  while 
the  longitudinal  fibres  pass  onwards  to  the  large  intestine.  In  the 
large  intestine  the  longitudinal  fibres  commence  at  the  appendix  vermi- 
formis  and  are  collected  into  three  bandsi,  an  anterior,  broad ;  and  two 
posterior  and  narrower  bands.  These  bands  are  nearly  one  half 
shorter  than  the  intestine,  and  give  to  it  the  sacculated  appearance 
which  is  characteristic  of  the  caecum  and  colon.  In  the  descending 
colon  the  posterior  bands  usually  unite  and  form  a  single  band.  From 
this  point  the  bands  are  continued  downwards  upon  the  sigmoid 

*  John  Conrad  Peyer,  an  anatomist  of  Schaffhausen,  in  Switzerland.  His 
essay,  "  De  Glandulis  Intestinorum,"  was  published  in  1677' 
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flexure  to  the  rectum,  around  which  they  spread  out  and  form  a  thick 
and  very  muscular  longitudinal  layer.  The  circular  fibres  in  the 
caecum  and  colon  are  exceedingly  thin;  in  the  rectum  they  are 
thicker,  and  at  its  lower  extremity  they  are  aggr^ated  into  the  thick 
muscular  ring  which  is  known  as  the  internal  sphincter  ani. 

Serous  coat. — The  pharynx  and  oesophagus  have  no  covering  of 
serous  membrane.  The  alimentary  canal  within  the  abdomen  hais  a 
serous  layer,  derived  firom  the  peritoneum. 

The  Stomach  is  completely  surrounded  by  peritoneum  excepting 
along  the  line  of  junction  of  the  great  and  lesser  omentum.  The  first 
or  oblique  portion  of  the  duodenum  is  also  completely  included  by 
the  serous  membrane  with  the  exception  of  the  points  of  attachment 
of  the  omenta.  The  descending  portion  has  merely  a  partial  covering 
on  its  anterior  sur&ce.  The  transverse  portion  is  also  behind  the 
peritoneum,  being  situated  between  the  two  layers  of  the  transverse 
meso-colon,  and  has  but  a  partial  covering.  The  rest  of  the  smaU 
intestine  is  completely  invested  by  it,  excepting  along  the  concave 
border  to  which  the  mesentery  is  attached.  The  c<Bcum  is  more  or 
less  invested  by  the  peritoneum,  the  more  frequent  disposition  being 
that  in  which  the  intestine  is  surrounded  for  three-fourths  only  of  its 
circumference.  The  ascending  and  the  descending  colon  are  covered  by 
the  serous  membrane  only  in  front.  The  transverse  colon  is  invested 
completely,  with  the  exception  of  the  lines  of  attachment  of  the 
greater  omentum  and  transverse  meso-colon.  And  the  sigmoid  Jleccure 
is  entirely  surrounded,  with  the  exception  of  the  part  corresponding 
with  the  junction  of  the  left  meso-colon.  The  upper  third  of  the 
rectum  is  completely  enclosed  by  the  peritoneum ;  the  middle  third 
has  an  anterior  covering  only,  and  the  inferior  third  none  what- 
soever. 

Vessels  and  Nerves. — The  Arteries  of  the  alimentary  canaJ,  as  they 
supply  the  tube  from  above  downwards,  are  the  pterygo-palatine,  as- 
cending pharyngeal,  superior  thyroid,  and  inferior  thyroid  in  the  neck  ; 
cesophageal  in  the  thorax;  gastric,  hepatic,  splenic,  superior  and  in- 
ferior mesenteric  in  the  abdomen ;  and  inferior  mesenteric,  iliac,  and 
internal  pudic  in  the  pelvis.  The  veins  from  the  abdominal  alimen- 
tary canal  unite  to  form  the  vena  portae.  The  lymphatics  and  lacteals 
open  into  the  thoracic  duct. 

The  Nerves  of  the  pharynx  and  oesophagus  are  derived  from  the 
glosso-pharyngeal,  pneumogastric,  and  sympathetic.  The  nerves  of 
the  stomach  are  the  pneumogastric  and  sympathetic  branches  from  the 
solar  plexus ;  and  those  of  the  intestinal  canal  are  the  superior  and 
inferior  mesenteric  and  hypogastric  plexuses.  The  extremity  of  the 
rectum  is  supplied  by  the  inferior  sacral  nerves  from  the  spinal  cord. 


THE  LIVER. 

Ths  liTer  is  a  conglotDeiate  gland  of  ieizge  size,  appended  to  lie 
alimenUirj  canal,  and  performing  the  double  office  of  sepaintiiig  im- 
poritieB  from  ihe  venous  blood  of  the  ckjlfrpoietic  viscera  preriooilj 
to  its  return  into  the  general  lerunu  cinulBUan,  and  of  secreliiig  i 
flnid  necessary  lo  chjlihcalion,  the  bile.  It  is  the  largest  OFgau  ii 
the  body,  weighing  about  four  pounds,  and  meamring  throng  iti 
longest  diamclei  abont  twelve  inches.     It  ia  situated  in  the  right  bf 

Fill,  m-' 


pochondriac  region,  and  extends  acrosa  the  ep  gaatnum  into  the  left 
hypochondriac,  frequently  itacting  by  its  left  eitrenuty  to  the  upper 
end  of  the  spleen.  It  is  placed  obliquely  m  the  abdomen  ita  canvei 
suT&ce  looking  upwards  and  forwards,  and  the  concave  downwards 
and  backwards.  The  anterior  border  is  sharp  and  bee  and  marked  bj 
a  deep  notch,  and  the  posterior  rounded  and  broad.  It  la  in  lelation, 
superiorly  and  posteriorly  with  the  diaphragm,  and  infehoriy  with  the 
stomach,  ascending  portion  of  the  duodennm,  transTerte  colon,  right 
supra-renal  capsule  and  right  kidney,  and  correspoiidB  bjr  its  &h 
border  with  the  lower  margin  of  the  ribs. 

Liffaments, — The  liver  is  retained  in  its  place  by  five  ligaments ; 
four  of  which  are  formed  by  duplicatures  nf  the  peritoneum,  and  ace 
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situated  upon  the  convex  surface  of  the  organ;  the  fifth  being  a 
fibrous  cord  which  passes  through  a  fissure  in  its  under  surfiice,  from 
the  umbilicus  to  the  inferior  vena  cava.    They  are  the — 

Longitudinal, 
Two  lateral, 
Coronary, 
Round. 

The  LonffUudincU  ligament  (broad,  ligamentum  suspensorium  hepatis) 
is  an  antero-posterior  fold  of  peritoneum,  extending  from  the  notch  on 
the  anterior  margin  of  the  liver  to  its  posterior  border.  Between  its 
two  layers  in  the  anterior  and  free  margin  is  the  round  ligament. 

The  two  Lateral  ligaments  are  formed  by  the  two  layers  of  peri- 
toneum, which  pass  from  the  under  surfiEice  of  the  diaphragm  to  the 
posterior  border  of  the  liver ;  they  correspond  with  its  lateral  lobes. 

The  Chronary  ligament  is  formed  by  the  separation  of  the  two  layers 
forming  the  lateral  ligaments  near  their  point  of  convergence.  The 
posterior  layer  is  continued  unbroken  from  one  lateral  ligament  into 
the  other ;  but  the  anterior  quits  the  posterior  at  each  side,  and  is  con- 
tinuous with  the  corresponding  layer  of  the  longitudinal  ligament.  In 
this  way  a  large  oval  surface  on  the  posterior  border  of  the  liver  is  left 
uncovered  by  peritoneum,  and  is  connected  to  the  diaphragm  by  a 
dense  areolar  tissue.  This  space  is  formed  principally  by  the  right 
lateral  ligament,  and  is  pierced  near  its  left  extremity  by  the  inferior 
vena  cava,  previously  to  the  passage  of  that  vessel  through  the  ten- 
dinous opening  in  the  diaphragm. 

The  Round  ligament  is  a  fibrous  cord  resulting  from  the  obliteration 
of  the  umbilical  vein,  and  situated  between  the  two  layers  of  peri- 
toneum in  the  anterior  border  of  the  longitudinal  ligament.  It  may 
be  traced  from  the  umbilicus,  along  the  longitudinal  fissure  upon 
the  under  sur&ce  of  the  liver  to  the  inferior  vena  cava  to  which  it  is 
connected. 

Fissures. — The  under  surface  of  the  liver  is  marked  by  five  fissures 
which  divide  its  surface  into  five  compartments  or  lobes,  two  principal 
and  three  minor  lobes ;  they  are  the — 

Fissures*  Lobes. 

Longitudinal  fissure.  Right  lobe, 

Fissure  of  the  ductus  venosus,.  Left  lobe. 

Transverse  fissure,  Lobus  quadratus. 

Fissure  for  the  gall  bladder,  Lobus  Spigelii, 

Fissure  for  the  vena  cava.  Lobus  caudatus. 

The  Longiticdinal  fissure  is  a  deep  groove  running  from  the  notch 
upon  the  anterior  margin  of  the  liver,  to  the  posterior  border  of  the 
oigan.  At  about  one-third  from  its  posterior  extremity  it  is  joined  by 
a  short  but  deep  fissure,  the  transverse,  which  meets  it  transversely 
from  the  under  part  of  the  right  lobe. 


The  longitadinal  fiasiue  in  front  of  tliis  junction  lodges  the  fibroin 
conl  of  the  umbilical  vein,  and  ii  generally  crossed  bj  a  band  of  hepitic 
Bubslancs  called  the  pona  hepatis. 

The  Ftimrefar  the  dnctas  venoms  is  the  shorter  portion  of  the  longi- 
tudinal GsBuie,  extending  from  (he  junctianal  termination  of  the  tran»- 
Feree  fissure  lo  the  posterior  border  of  the  liTer,  and  containing  a  small 
fibrous  cord,  the  remains  of  the  ductus  venoaus.  This  fissure  is  there- 
fore but  a  part  of  the  lungitudinal  fissure. 

The  TranaverK  fissare  is  the  short  and  deep  fissure,  about  two  inches 
in  length,  through  which  the  hepatic  ducts,  hepatic  artery,  and  portal 
Tein  enter  the  liver.  Hence  this  fissure  was  considered  by  the  older 
anatomists  as  the  gate  (porta)  of  the  liver;  and  the  large  rein  entering 
the  organ  at  this  point,  the  portal  vein.  At  their  entrance  into  the 
transverse  fissure  the  branches  of  the  hepatic  duct  are  the  most 
anterior,  neit  those  of  the  artery,  and  moat  posteriorly  the  portal  Tein. 

The  FiesaTeforlicgali-iJaddc  is  a  shallow  fossa  extending  forwarda, 
parallel  with  the  longitudinal  fissure,  from  the  right  extremity  of  the 
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transverse  fissure  to  the  free  border  of  the  liver,  where  it  frequently 
forms  a  notch. 

The  Fissure  for  ihe  vena  cava  is  a  deep  and  short  fissure,  occa- 
sionally a  circular  tunnel,  which  proceeds  from  a  little  behind  the  right 
extremity  of  the  transverse  fissure  to  the  posterior  border  of  the  liver, 
and  lodges  in  the  inferior  vena  cava. 

These  five  fissures  taken  collectively  resemble  an  inverted  Vj  ^^^ 
base  corresponding  with  the  firee  margin  of  the  liver,  and  the  apex  with 
its  posterior  border.  Viewing  them  in  this  way,  the  two  anterior 
branches  represent  the  longitudinal  fissure  on  the  left,  and  the  fissure 
for  the  gall-bladder  on  the  right  side ;  the  two  posterior,  the  fissure  for 
the  ductus  venosus  on  the  le^,  and  the  fissure  for  the  vena  cava  on  the 
right  side,  and  the  connecting  bar  the  transverse  fissure. 

Lohes, — The  R^ht  lobe  is  four  or  six  times  larger  than  the  left, 
from  which  it  is  separated  on  the  concave  surface  by  the  longitudinal 
fissure,  and  on  the  convex  by  the  longitudinal  ligament.  It  is  marked 
upon  its  under  surface  by  the  transverse  fissure,  and  by  the  fissures  for 
the  gall-bladder  and  vena  cava,  and  presents  three  depressions,  one  in 
front  for  the  curve  of  the  ascending  colon,  and  two  behind  for  the  right 
supra-renal  capsule,  and  kidney. 

The  Left  khe  is  small  and  flattened,  convex  upon  its  upper  surface, 
and  concave  below,  where  it  lies  in  contact  with  the  anterior  surfiace  of 
the  stomach.  It  is  sometimes  in  contact  by  its  extremity  with  the 
upper  end  of  the  spleen,  and  is  in  relation  by  its  posterior  border  with 
the  cardiac  orifice  of  the  stomach,  and  left  pneumogastric  nerve. 

The  Lobus  quadratus  is  a  quadrilateral  lobe  situated  upon  the  under 
sur&ce  of  the  right  lobe :  it  is  bounded  in  front  by  the  free  border  of 
the  liver ;  behind  by  the  transverse  fissure ;  to  the  right  by  the  gall- 
bladder ;  and  to  the  left  by  the  longitudinal  fissure. 

The  Z061M  S^igelii*  is  a  small  triangular  lobe,  also  situated  upon 
the  under  surface  of  the  right  lobe :  it  is  bounded  in  front  by  the 
transverse  fissure;  and  on  the  sides  by  the  fissures  for  the  ductus  veno- 
sus and  vena  cava. 

The  LcAus  caudatus  is  a  small  tail-like  appendage  to  the  lobus 
Spigelii,  from  which  it  runs  outwards  like  a  crest  into  the  right  lobe, 
and  serves  to  separate  the  right  extremity  of  the  transverse  fissure  from 
the  commencement  of  the  fissure  for  the  vena  cava.  In  some  livers 
this  lobe  is  well  marked,  in  others  it  is  small  and  ill-defined. 

Reverting  to  the  comparison  of  the  fissures  with  an  inverted  y,  it 
will  be  observed  that  the  quadrilateral  interval,  in  front  of  the  trans- 
verse bar,  represents  the  lobus  quadratus ;  the  triangular  space  behind 
the  bar,  the  lobus  Spigelii ;  and  the  apex  of  the  letter,  the  point  of 
union  between  the  inferior  vena  cava,  and  the  remains  of  the  ductus 
venosus. 


*  Adrian  Spigel,  a  Belgian  physician,  professor  at  Padua  after  Casserius  in 
1616.  He  assigned  considerable  importance  to  this  little  lobe,  but  it  had  been 
described  by  Sylvius  full  sixty  years  before  his  time. 

2  P 
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Vessels  and  Nerves. — The  vessels  entering  into  the  stmctuie  of  the 
liver  are  also^vc  in  number;  they  are  the 

Hepatic  artery. 
Portal  vein. 
Hepatic  veins, 
Hepatic  ducts, 
Lymphatics. 

The  Hepatic  artery,  portal  vein,  and  hepatic  duct  enter  the  liver  at 
the  transverse  fissure,  and  ramify  through  portal  canals  to  every  part  of 
the  organ ;  so  that  their  general  direction  is  from  below  upwards,  and 
from  the  centre  towards  the  circumference. 

The  Hepatic  veins  commence  at  the  circumference,  and  proceed  from 
before  backwards,  to  open  into  the  vena  cava,  on  the  posterior  border 
of  the  liver.  Hence  the  branches  of  the  two  veins  cross  each  other 
in  their  course. 

The  portal  vein,  hepatic  artery,  and  hepatic  duct  are  moreover  enve- 
loped in  a  loose  areolar  tissue,  the  capsule  of  Glisson,  which  permits  them 
to  contract  upon  themselves  when  emptied  of  their  contents;  the  hepatic 
veins,  on  the  contrary,  are  closely  adherent  by  their  parietes  to  the 
surface  of  the  canals  in  which  they  run,  and  are  unable  to  contract 
By  these  characters  the  anatomist  is  enabled,  in  any  section  of  the  liver, 
to  distinguish  at  once  the  most  minute  branch  of  the  portal  vein  from 
the  hepatic  vein :  the  former  will  be  found  more  or  less  collapsed,  and 
always  accompanied  by  an  artery  and  duct,  and  the  latter  widely  open 
and  solitary. 

The  Lymphatics  are  described  in  the  Chapter  dedicated  to  those 
vessels. 

The  Nerves  of  the  liver  are  derived  from  the  systems  both  of  animal 
and  organic  life ;  the  former  proceed  from  the  right  phrenic  and  pneu- 
mogastric  nerves,  and  the  latter  from  the  hepatic  plexus. 

Structure  and  Minute  Anatomy  of  the  lAver. 

The  Liver  is  composed  of  lobules,  of  a  connecting  medium,  called 
Glisson's  capsule,  of  the  ramifications  of  the  portal  vein,  hepatic  dud, 
liepatic  artery,  hepatic  veins,  lymphatics,  and  nerves,  and  is  enclosed  and 
retained  in  its  proper  situation  by  the  peritoneum. 

The  Lobules  are  small  granular  bodies,  of  about  the  size  of  a 
millet  seed,  of  an  irregular  form,  and  presenting  a  number  of  rounded 
projecting  processes  upon  their  surface.  When  divided  longitudinally, 
they  have  a  foliated  appearance,  and  transversely,  a  polygonal  outline, 
with  sharp  or  rounded  angles,  according  to  the  smaller  or  greater 
quantity  of  Glisson^s  capsule  contained  in  the  liver.  Each  lobule  is 
divided  upon  its  exterior  into  a  base  and  a  capsular  sur&ce.  The 
base  corresponds  with  one  extremity  of  the  lobule,  is  ^ttened,  and 
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rests  upon  an  hepatic  vein,  which  Fig.  172  ♦ 

is  thence  named  suMobular.  The 
capsular  surface  includes  the  rest  of 
the  periphery  of  the  lobule,  and 
has  received  its  designation  from 
being  enclosed  in  an  areolar  capsule 
derived  from  the  capsule  of  Glisson. 
In  the  centre  of  each  lobule  is  a 
small  vein,  the  intralchular,  which 
is  formed  by  the  convergence  of 
six  or  eight  minute  venules  from 
the  rounded  processes  of  the  peri- 
phery. The  intralobular  vein  thus 
constituted  takes  its  course  through 
the  centre  of  the  longitudinal  axis 
of  the  lobule,  pierces  the  middle  of  its  base,  and  opens  into  the  sub- 
lobular  vein.  The  periphery  of  the  lobule,  with  the  exception  of  its 
base,  which  is  always  closely  attached  to  a  sublobular  vein,  is  con- 
nected by  means  of  its  areolar  capsule  with  the  capsular  surfaces  of 
surrounding  lobules.  The  interval 
between  the  lobules  is  the  inter- 
lobidar  fssure^  and  the  angular 
interstices  formed  by  the  apposition 
of  several  lobules  are  the  interlobu- 
lar spaces. 

The  lobules  of  the  centre  of  the 
liver  are  angular,  and  somewhat 
smaller  than  those  of  the  sur^e, 
from  the  greater  compression  to 
which  they  are  submitted.      The 

superficial  lobules  are  incomplete,  and  give  to  the  surface  of  the  organ 
the  appearance,  and  all  the  advantages  resulting  from  an  examination 
of  a  transverse  section. 

"  Each  lobule  is  composed  of  a  plexus  of  bilary  ducts,  of  a  venous 
plexus,  formed  by  branches  of  the  portal  vein,  of  a  branch  (intralobular), 
of  an  hepatic  vein,  and  of  minute  arteries ;  nerves  and  absorbents,  it 
is  to  be  presumed,  also  enter  into  their  formation,  but  cannot  be  traced 
into  them."  "  Examined  with  the  microscope,  a  lobule  is  apparently 
composed  of  numerous  minute  bodies  of  a  yellowish  colour,  and  of 
various  forms,  connected  with  each  other  by  vessels.  These  minute 
bodies  are  the  acini  of  Malpighi."    *'  If  an  uninjected  lobule  be  ex- 

*  The  lobules  of  the  liver.  The  lobules  as  they  are  seen  upon  the  surface  of 
the  liver,  or  when  divided  transversely.  I.  The  intralobular  vein  in  the  centre 
of  each  lobule.    2.  The  interlobular  nssure.    3.  The  interlobular  space. 

t  A  longitudinal  section  of  two  lobules.  1.  A  superficial  lobule,  terminating 
abruptly,  and  resemblinf?  a  section  at  its  extremity.  2  A  deep  lobule,  shewing 
the  foliated  appearance  of  its  section.  3.  The  intralobular  vein,  with  its  con- 
verging venules ;  the  vein  terminates  in  a  sublobular  vein.  4.  The  external,  or 
capsular  surface  of  the  lobule. 
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amined  and  contrasted  with  an  injected  lobule,  it  will  be  found  that 
the  acini  of  Malpighi  in  the  former  are  identical  with  the  injected 
lobular  biliary  plexus  in  the  latter,  and  the  blood  vessels  in  both  will 
be  easily  distinguished  from  the  ducts."* 

Glissori's  capsule  is  the  areolar  tissue  which  envelopes  the  hepatic 
artery,  portal  vein,  and  hepatic  duct,  during  their  passage  through 
the  right  border  of  the  lesser  omentum,  and  which  continues  to  sur- 
round them  to  their  ultimate  distribution  in  the  substance  of  the 
lobules.  It  forms  for  each  lobule  a  distinct  capsule,  which  invests  it 
on  all  sides  with  the  exception  of  its  base,  connects  all  the  lobnlefl 
together,  and  constitutes  the  proper  capsule  of  the  entire  organ.  But 
GUsson^s  capsule  is  not  mere  areolar  tissue ;  ^  it  is  to  the  hver  what 
the  pia  mater  is  to  the  brain ;  it  is  a  cellulo- vascular  membrane,  in  which 
the  vessels  divide  and  subdivide  to  an  extreme  degree  of  minuteness; 
which  lines  the  portal  canals,  forming  sheaths  for  the  larger  vessels 
contained  in  them,  and  a  web  in  which  the  smaller  vessels  ramify ; 
which  enters  the  interlobular  fissures,  and  with  the  vessels  forms  die 
capsules  of  the  lobules ;  and  which  finally  enters  the  lobules,  and  with 
the  blood-vessels  expands  itself  over  the  secreting  bilary  ducts/^  Henoe 
arises  a  natural  division  of  the  capsule  into  three  portions,  a  voffinal^ 
an  mierlobular,  and  a  lobtdar  portion. 

The  vaginal  portion  is  that  which  invests  the  hepatic  vtery, 
hepatic  duct,  and  portal  vein,  in  the  portal  canals ;  in  the  larger  canals 
it  completely  surrounds  these  vessels,  but  in  the  smaller  is  situated 
only  on  that  side  which  is  occupied  by  the  artery  and  duct.  The  in- 
terlobular portion  occupies  the  interlobular  fissures  and  spaces,  and  the 
lobular  portion  forms  the  supporting  tissue  to  the  substance  of  the 
lobules. 

The  Portal  vein,  entering  the  liver  at  the  transverse  fissure,  ramifies 
through  its  structure  in  canals,  which  resemble,  by  their  sur&ces,  the 
external  superficies  of  the  liver,  and  are  formed  by  the  capsular  sur- 
faces of  the  lobules.  These  are  the  portal  canals,  and  contain,  besides 
the  portal  vein  with  its  ramifications,  the  artery  and  duct  with  their 
branches. 

In  the  larger  canals,  the  vessels  are  separated  from  the  parietes  of 
the  cavity  by  a  web  of  Glisson^s  capsule;  but,  in  the  smaller,  the 
portal  vein  is  in  contact  with  the  surface  of  the  canal  for  about  two- 
thirds  of  its  cylinder,  the  opposite  third  being  in  relation  with  the 
artery  and  duct  and  their  investing  capsule.  If,  therefore,  the  portal 
vein  were  laid  open  by  a  longitudinal  incision  in  one  of  these  smaller 
canals,  the  coats  being  transparent,  the  outline  of  the  lobules,  bounded 
by  their  interlobular  fissures,  would  be  as  distinctly  seen  as  upon  the 
external  surface  of  the  liver,  and  the  smaller  venous  branches  would 
be  observed  entering  the  interlobular  spaces. 

The  branches  of  the  portal  vein  are,  the  vaginal,  interlobular,  and 

♦  The  Anatomy  and  Phvsiology  of  the  Liver,  by  Mr.  Kienian,  Phil.  Trans. 
1833,  from  which  this,  and  the  other  paragraphs  within  inverted  commas,  on 
the  structure  of  the  liver,  are  quoted. 
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lobular.  The  vaginal  branches  are  those  which,  being  given  off  in  the 
portal  canals,  have  to  pass  through  the  sheath  (vagina)  of  Glisson^s 
•capsule,  previously  to  entering  the  interlobular  spaces.  In  this  course 
they  form  an  intricate  plexus,  the  vaginal  plexus^  which,  depending 
for  its  existence  on  the  capsule  of  Glisson,  necessarily  surrounds  the 
vessels,  as  does  that  capsule  in  the  larger  canals,  and  occupies  the 
capsular  side  only  in  the  smaller  canals.  The,  interlobular  branches 
are  given  off  from  the  vaginal  portal  plexus  where  it  exists,  and 
directly  from  the  portal  veins,  in  that  part  of  the  smaller  canals  where 
the  coats  of  the  vein  are  in  contact  with  the  walls  of  the  canal.  They 
then  enter  the  interlobular  spaces  and  divide  into  branches,  which 
cover  with  their  ramifications  every  part  of  the  surface  of  the  lobules 
with  the  exception  of  their  bases,  and  those  extremities  of  the  supers 
ficial  lobules  which  appear  upon  the  surfaces  of  the  liver.  The  inter- 
lobular veins  communicate  freely  with  each  other,  and  with  the  corre- 
sponding veins  of  adjoining  fissures,  and  establish  a  general  portal 
anastomosis  throughout  the  entire  liver.  The  lobular  branches  are 
derived  from  the  interlobular  veins ;  they  form  a  plexus  within  each 
lobule,  and  converge  from  the  circumference  towards  the  centre,  where 
they  terminate  in  the  minute  radicles  of  the  intralobular  vein.  "  This 
plexus,  interposed  between  the  interlobular  portal  veins  and  the 
intralobular  hepatic  vein,  constitutes  the  venous  part  of  the  lobule, 
and  may  be  called  the  khylar  venous  pleams.''''  The  irregular  islets  of 
the  substance  of  the  lobules,  seen  between  the  meshes  of  this  plexus 
by  means  of  the  microscope,  are  the  acini  of  Malpighi,  and  are  por- 
tions of  the  lobular  biliary  plexus. 

The  portal  vein  returns  the  venous  blood  from  the  chylopoietic 
viscera,  to  be  circulated  through  the  lobules ;  it  also  receives  the 
venous  blood  which  results  from  the  distribution  of  the  hepatic 
artery. 

The  Hepatic  dudy  entering  the  liver  at  the  transverse  fissure, 
divides  into  branches,  which  ramify  through  the  portal  canals,  with 
the  portal  vein  and  hepatic  artery,  to  terminate  in  the  substance  of  the 
lobules.  Its  branches,  like  those  of  the  portal  vein,  are  vaginal,  inter- 
lobular, and  lobular. 

The  Vaginal  I/ranches  ramify  through  the  capsule  of  Glisson,  and 
form  a  vaginal  biliary  plexus,  which,  like  the  vaginal  portal  plexus, 
surrounds  the  vessels  in  the  large  canals,  but  is  deficient  on  that  side 
of  the  smaller  canals  near  which  the  duct  is  placed.  The  branches 
given  off  by  the  vaginal  biliary  plexus  are  interlobular  and  lobular. 
The  interldmlar  branches  proceed  from  the  vaginal  biliary  plexus 
where  it  exists,  and  directly  from  the  hepatic  duct  on  that  side  of  the 
smaller  canals  against  which  the  duct  is  placed.  They  enter  the  inter- 
lobular spaces,  and  ramify  upon  the  capsular  surface  of  the  lobules,  in 
the  interlobular  fissures,  where  they  communicate  freely  with  each 
other.  The  lobular  ducts  are  derived  chiefly  from  the  interlobular; 
but  to  those  lobules  forming  the  walls  of  the  portal  canals,  they  pass 
directly  from  the  vaginal  plexus.     They  enter  the  lobule,  and  form  a 
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plexus  in  its  interior,  the  lobular  hiliary  plexus^  which  constitates  the 
principal  part  of  the  substance  of  the  lobule*  The  ducts  terminate 
either  in  loops  or  in  caecal  extremities. 

The  coats  of  the  ducts  are  very  vascular,  and  supplied  with  a 
number  of  mucous  follicles,  which  are  distributed  irregularly  in  the 
larger,  but  are  arranged  in  two  parallel  longitudinal  rows  in  the 
smaller  ducts. 

The  HepcUk  artery  enters  the  liver  with  the  portal  vein  and  hepatic 
duct,  and  ramifies  with  those  vessels  through  the  portal  canals.  Its 
branches  are  the  vaginal,  interlobular,  and  lobular.  The  vaginal 
branches^  like  those  of  the  portal  vein  and  hepatic  duct,  form  a  vaginal 
plexus^  which  exists  throughout  the  whole  extent  of  the  portal  cuiak, 
with  the  exception  of  that  side  of  the  smaller  canals  which  corresponds 
with  the  artery.  The  interlobular  brancfieSy  arising  firom  the  vaginal 
plexus  and  from  the  parietal  side  of  the  artery  in  the  smaller  camak, 
ramify  through  the  interlobular  fissures,  and  are  principally  distributed 
to  the  coats  of  the  interlobular  ducts. 

'^From  the  superficial  interlobular  fissures  small  arteries  emeige, 
and  ramify  in  the  proper  capsttUy  on  the  convex  and  concave  sur&ce 
of  the  liver,  and  in  the  ligaments.  These  are  the  capsular  arlerie^ 
Where  the  capsule  is  well  developed,  "  these  vessels  cover  the  surfaces 
of  the  liver  with  a  beautiful  plexus,"  and  "  anastomose  with  branches 
of  the  phrenic,  internal  mammary,  and  supra-renal  arteries,^*  and  with 
the  epigastric. 

The  Lobular  branches^  extremely  minute  and  few  in  number,  are 
the  nutrient  vessels  of  the  lobules,  and  terminate  in  the  lobular  venous 
plexus. 

All  the  venous  blood  resulting  from  the  distribution  of  the  hepatic 
artery,  even  that  from  the  vasa  vasorum  of  the  hepatic  veins,  is  re- 
turned into  the  portal  vein. 

The  Hepatic  veins  conunence  in  the  substance  of  each  lobule  by 
minute  venules,  which  receive  the  blood  from  the  lobular  venous 
plexus,  and  converge  to  form  the  intralobular  vein.  The  inlrcdobular 
vein  passes  through  the  central  axis  of  the  lobule,  and  through  the 
middle  of  its  base,  to  terminate  in  a  sublobular  vein ;  and  the  union  of 
the  sublobular  veins  constitutes  the  hepatic  trunks,  which  terminate 
in  the  inferior  vena  cava.  The  hepatic  venous  system  consists,  there- 
fore, of  three  sets  of  vessels ;  intralobular  veins,  sublobular  veins,  and 
hepatic  trunks. 

The  Sublobular  veins  are  contained  in  canals  formed  solely  by  the 
bases  of  the  lobules,  with  which,  from  the  absence  of  Glisson^s  capsule, 
they  are  in  immediate  contact.  Their  coats  are  thin  and  transparent ; 
and,  if  they  be  laid  open  by  a  longitudinal  incision,  the  bases  of  the 
lobules  will  be  distinctly  seen,  separated  by  interlobular  fissures,  and 
perforated  through  the  centre  by  the  opening  of  the  intralobular  vein. 

The  Hepatic  trunks  are  formed  by  the  union  of  the  sublobular  veins ; 
they  are  contained  in  canals  (hepatic-venous)  similar  in  structure  to 
the  portal  canals,  and  lined  by  a  prolongation  of  the  proper  capsule. 
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They  proceed  from  before  backwards,  and  terminate  by  two  large 
openings,  corresponding  to  the  right  and  left  lobe  of  the  liver  in  the 
inferior  vena  cava. 

Summary, — The  liver  has  been  shown  to  be  composed  of  lobules; 
the  lobules  (excepting  at  their  bases)  are  invested  and  connected  to- 
gether, the  vessels  supported,  and  the  whole  organ  enclosed  by  Gli9- 
sofCs  capside;  and  they  are  so  arranged,  that  the  base  of  every  lobule 
in  the  liver  is  in  contact  with  an  hepatic  vein  (sublobular). 

The  Portal  vein  distributes  its  numberless  branches  through  portal 
canals,  which  are  channeled  through  every  part  of  the  organ ;  it  brings 
the  returning  blood  from  the  chylopoietic  viscera ;  it  collects  also  the 
venous  blood  from  the  ultimate  ramifications  of  the  hepatic  artery  in 
the  liver  itsel£  It  gives  off  branches  in  the  canals,  which  are  called 
vaginal^  and  form  a  venous  vaginal  plexvs;  these  give  off  interlobidar 
branches,  and  the  latter  enter  the  lobules  and  form  lobular  venous 
plexuses,  from  the  blood  circulating  in  which  the  bile  is  secreted. 

The  Bile  in  the  lobule  is  received  by  a  network  of  minute  ducts, 
the  lobular  biliary  pleanis;  it  is  conveyed  from  the  lobule  into  the 
interlobular  ducts;  it  is  thence  poured  into  the  biliary  vaginal  plexus 
of  the  portal  canals,  and  thence  into  the  excreting  ducts,  by  which  it 
is  carried  to  the  duodenum  and  gall-bladder,  after  being  mingled  in  its 
course  with  the  mucous  secretion  from  the  numberless  muciparous 
follicles  in  the  walls  of  the  ducts. 

The  Hepatic  artery  distributes  branches  through  every  portal  canal ; 
gives  off  vaginal  branches  which  form  a  vaginal  hepatic  plexus,  from 
which  the  interUAular  branches  arise,  and  these  latter  terminate 
ultimately  in  the  lobular  venous  plexuses  of  the  portal  vein.  The 
artery  ramifies  abundantly  in  the  coats  of  the  hepatic  ducts,  enabling 
them  to  provide  their  mucous  secretion ;  and  supplies  the  vasa  vaso- 
rum  of  the  portal  and  hepatic  veins,  and  the  nutrient  vessels  of  the 
entire  organ. 

The  Hepatic  veins  commence  in  the  centre  of  each  lobule  by  minute 
radicles,  which  collect  the  impure  blood  from  the  lobular  venous  plexus 
tod  convey  it  into  the  intralobular  veins;  these  open  into  the  sub- 
lobular veins,  and  ^he  sublobular  veins  unite  to  form  the  large  hepatic 
trunks  by  which  the  blood  is  conveyed  into  the  vena  cava. 

Physidogical  and  pathological  deductions. — The  physiological  deduc- 
tion arising  out  of  this  anatomical  arrangement  is,  that  the  bile  is 
wholly  secreted  from'  venous  blood,  and  not  from  a  mixed  venous  and  ar- 
terial blood,  as  is  stated  by  M'liller ;  for  although  the  portal  vein  re- 
ceives its  blood  from  two  sources,  viz.,  from  the  chylopoietic  viscera 
and  from  the  capillaries  of  the  hepatic  artery,  yet  the  very  fact  of  the 
blood  of  the  latter  vessel  having  passed  through  its  capillaries  into  the 
portal  vein,  or  in  extremely  small  quantity  into  the  capillary  network 
of  the  lobular  venous  plexus,  is  sufficient  to  establish  its  venous 
character.* 

*  For  arffuments  on  this  contested  question,  see  the  article  "  Liver,"  in  the 
'*  Cydopflecua  of  Anatomy  and  Physiology,"  edited  by  Dr.  Todd. 
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The  pathological  deductions  depend  upon  the  following  fect«:— 
Each  lobide  is  a  perfect  gland ;  of  uniform  atracture,  of  uniform 
colour,  and  possessing  the  same  degree  of  vascularity  throughout  It 
is  the  seat  of  a  double  venous  circulation,  the  vessels  of  the  one 
(hepatic)  being  situated  in  the  centre  of  the  lobule,  and  those  of  the 
other  (portal)  in  the  circumference.  Now  the  colour  of  the  lobule, as 
of  the  entire  liver,  depends  chiefly  upon  the  proportion  of  blood  con- 
tained within  these  two  sets  of  vessels ;  and  so  long  as  the  circulation 
is  natural  the  colour  will  be  uniform.  But  the  instant  that  any  came 
is  developed  which  shall  interfere  with  the  free  circulation  of  either, 
there  will  be  an  immediate  diversity  in  the  colour  of  the  lobule. 

Thus,  if  there  be  any  impediment  to  the  free  circulation  of  the 
venous  blood  through  the  heart  or  lungs,  the  circulation  in  the  hepa^ 
veins  will  be  retarded,  and  the  sublobular  and  the  intralobular  veins 
will  become  congested,  giving  rise  to  a  more  or  less  extensive  lednen 
in  the  centre  of  each  of  the  lobules,  while  the  mai^ginal  or  non-con- 
gested portion  presents  a  distinct  border  of  a  yellowish  white,  yellow, 
or  green  coloifr,  according  to  the  quantity  and  quality  of  the  bile  it 
may  contain.  "This  is  ^passive  congestion^  of  the  liver,  the  usnal 
and  natural  state  of  the  organ  after  death  ;^^  and,  as  it  commences 
with  the  hepatic  vein,  it  may  be  called  the  first  stage  of  hepcUic-^seitoia 
congestion. 

But  if  the  causes  which  produced  this  state  of  congestion  continue, 
or  be  from  the  beginning  of  a  more  active  kind,  the  congestion  will 
extend  through  the  lobular  venous  plexuses  "into  those  branches  of  the 
portal  vein  situated  in  the  inierlofmlar  fissures,  but  not  to  those  in  the 
hpaces^  ivhich  being  larger,  and  giving  origin  to  those  in  the  fissures, 
are  the  last  to  be  congested."^  In  this  second  stage  the  liver  has  a 
mottled  appearance,  the  non-congested  substance  is  arranged  in  isolated, 
circular  and  ramose  patches,  in  the  centres  of  which  the  spaces  and 
parts  of  the  fissures  are  seen.  This  is  an  extended  degree  of  hepoitic- 
venous  congestion;  it  is  "  active  congestion^  of  the  liver,  and  very 
commonly  attends  disease  of  the  heart  and  lungs. 

These  are  instances  of  partial  congestion,  but  there  is  sometimes 
general  congestion  of  the  organ.  "  In  general  congestion  the  whole 
liver  is  of  a  red  colour,  but  the  central  portions  of  the  lobules  are 
usually  of  a  deeper  hue  than  the  marginal  portions. ^^ 


GALL-BLADDER. 

The  Gall-bladder  is  the  reservoir  for  the  bile ;  it  is  a  pyriform  sac 
situated  in  a  fossa,  upon  the  under  surface  of  the  right  lobe  of  the  liver, 
and  extending  from  the  right  extremity  of  the  transverse  fissure  to  its 
free  margin.  It  is  divided  into  a  body,  fundus,  and  neck ;  the  fundus 
or  broad  extremity  in  the  natural  position  of  the  liver  is  placed  down- 
wards, and  frequently  projects  beyond  the  fi*ee  margin  of  the  liver, 
while  the  neck,  small  and  constricted,  is  directed  upwards.     This  sac 
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is  composed  of  three  coats,  serous,  fibrous,  and  mucous.  The  serous 
coat  is  partial,  is  derived  from  the  peritoneum,  and  coyers  that  side 
only  which  is  unattached  to  the  liver.  The  middle  or  Jibrous  coed  is  a 
thin  hut  strong  fibrous  layer,  connected  on  one  side  to  ihe  liver,  and  on 
the  other  to  the  peritoneum.  The  internal  or  mucous  coat  is  but 
loosely  connected  with  the  fibrous  layer ;  it  is  everywhere  raised  into 
minute  rugae,  which  give  it  a  beautifuUy  reticulated  appearance,  and 
forms  at  the  neck  of  the  sac  a  spiral  valve.  It  is  continuous  through 
the  hepatic  duct  with  the  mucous  membrane  lining  all  the  ducts  of  the 
liver,  and  through  the  ductus  communis  choledochus,  with  the  mucous 
membrane  of  the  alimentary  canal. 

The  Biliary  duds  are,  the  ductus  communis  choledochus,  the  cystic, 
and  the  hepatic  duct. 

The  Ductus  communis  choledochus  (x^^^  bilis,  V%xo/*»*  recipio)  is  the 
common  excretory  duct  of  the  liver  and  gall-bladder ;  it  is  about  three 
inches  in  length,  and  commences  upon  the  papilla,  situated  on  the 
inner  side  of  the  cylinder  of  the  perpendicular  portion  of  the  duodenum. 
Passing  obliquely  between  the  mucous  and  muscular  coat,  it  ascends 
behind  the  duodenum,  and  through  the  right  border  of  the  lesser  omen- 
tum ;  and  divides  into  two  branches  the  cystic  duct  and  the  hepatic 
duct.  It  is  constricted  at  its  commencement  in  the  duodenum,  and 
becomes  dilated  in  its  progress  upwards. 

The  Cystic  duct,  about  an  inch  in  length,  passes  outwards  to  the  neck 
of  the  gall-bladder,  with  which  it  is  continuous. 

The  Hepatic  duct  continues  onwards  to  the  transverse  fissure  of  the 
liver,  and  divides  into  two  branches,  which  ramify  through  the  portal 
canals  to  every  part  of  the  liver. 

The  coats  of  the  hepatic  ducts  are  an  external  or  fibrous,  and  an  in- 
ternal or  mucous.  The  eactemal  coat  is  composed  of  a  contractile 
fibrous  tissue,  which  is  probably  muscular  ;  but  its  muscularity  has 
not  yet  been  demonstrated  in  the  human  subject.  The  mucous  coat 
is  continuous  on  the  one  hand  with  the  lining  membrane  of  the 
hepatic  ducts  and  gall-bladder,  and  on  the  other  with  that  of  the 
duodenum. 

Vessels  and  Nerves. — The  gall-bladder  is  supplied  with  blood  by 
the  cystic  artery,  a  branch  of  the  hepatic.  Its  veins  return  their 
blood  into  the  portal  vein.  The  nerves  are  derived  from  the  hepatic 
plexus. 

THE    PANCREAS. 

The  Pancreas  is  a  long,  flattened,  conglomerate  gland,  analogous  to 
the  salivary  glands.  It  is  about  six  inches  in  length,  and  between 
three  and  four  ounces  in  weight ;  is  situated  transversely  across  the 
posterior  wall  of  the  abdomen,  behind  the  stomach,  and  resting  upon 
the  aorta,  vena  portae,  inferior  vena  cava,  the  origin  of  the  superior 
mesenteric  artery,  and  the  left  kidney  and  supra-renal  capsule ;  oppo- 
site the  first  and  second  lumbar  vertebrae.  It  is  divided  into  a  body, 
a  greater,  and  a  smaller  extremity ;  the  great  end  or  head  is  placed 
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towards  tHe  right,  and  is  surrounded  by  tHe  cnrve  of  the  duodennm; 
the  lesser  end  extends  to  the  left  as  far  as  the  spleen.  The  anterior 
surface  of  the  body  of  the  pancreas  is  covered  by  the  ascending  pos- 
terior layer  of  peritoneum,  and  is  in  relation  with  the  stomach,  thefint 
portion  of  the  duodenum  and  the  commencement  of  the  transrene 
arch  of  the  colon.  The  posterior  surfiEu^  is  grooved  for  the  splenic  ym, 
and  tunneled  by  a  complete  canal  for  the  superior  mesenteric  and  portal 
vein,  and  for  the  superior  mesenteric  artery.  The  upper  border  pre- 
sents a  deep  groove,  sometimes  a  canal  for  the  splenic  artery  and  vein, 
and  is  in  relation  with  the  oblique  portion  of  the  duodenum,  the  lobBi 
Spigelii,  and  coeliac  axis.  And  the  lower  border  is  separated  firom  the 
transverse  portion  of  the  duodenum  by  the  superior  mesenteric  aiteiy 
and  vein.  Upon  the  posterior  part  of  the  head  of  the  pancreas  is  s 
lobular  fold  of  the  gland  which  completes  the  canal  of  the  sapeirar 
mesenteric  vessels,  and  is  called  the  lesser  pancreas. 

In  structure  the  pancreas  is  composed  of  reddish-yellow  polygonal 
lobules ;  these  consist  of  smaller  lobules,  and  the  latter  are  made  up  of 
the  arborescent  ramifications  of  minute  ducts,  terminating  in  cseeal 
pouches. 

The  pancreatic  duct  commences  at  the  papilla  upon  the  inner  and 
posterior  surface  of  the  perpendicular  portion  of  the  duodenum  by  a 
small  dilatation  which  is  common  to  it  and  the  ductus  communis  dio- 
ledochus,  and  passing  obliquely  between  the  mucous  and  muscular  coats, 
runs  from  right  to  left  through  the  middle  of  the  gland,  lying  nearer 
to  its  anterior  than  its  posterior  surface.  At  about  the  commencement 
of  the  apicial  third  of  its  course  it  divides  into  two  parallel  terminal 
branches.  It  gives  off  numerous  small  branches,  which  are  distributed 
through  the  lobules,  and  constitute  with  the  latter  the  substance  of  the 
gland.  The  duct  which  receives  the  secretion  from  the  lesser  pan- 
creas is  called  the  ductus  pancreoUicus  minor;  it  opens  into  the  prin- 
cipal duct  near  the  duodenum,  and  sometimes  passes  separately  into 
that  intestine.  As  a  variety,  two  pancreatic  ducts  are  occasionally 
met  with. 

Vessels  and  Nerves. — ^The  arteries  of  the  pancreas  are  branches  of 
the  splenic,  hepatic,  and  superior  mesenteric ;  the  veins  open  into  the 
splenic  vein;  the  lymphatics  terminate  in  the  lumbar  glands.  The 
nerves  are  filaments  of  the  splenic  plexus. 

THE   SPLEEN. 

The  spleen  is  an  oblong  flattened  organ  of  a  dark-bluish  red  colour, 
situated  in  the  left  hypochondriac  region.  It  is  very  variable  in  sixe 
and  weight,  spongy  and  vascular  in  texture  and  exceedingly  friable. 
The  external  sui&e  is  convex,  the  internal  slightly  concave,  indent- 
ed along  the  middle  line,  and  pierced  by  several  large  and  irregular 
openings  for  the  entrance  and  exit  of  vessels ;  this  is  the  hilus  Uemt, 
The  upper  extremity  is  somewhat  larger  than  the  lower,  and  rounded; 
the  inferior  is  flattened ;  the  posterior  border  is  obtuse,  the  anterior  is 
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sharp,  and  marked  by  several  notches.  The  spleen  is  in  relation  by  its 
external  or  convex  sur&ce  with  the  diaphragm,  which  separates  it 
from  the  ninth,  tenth,  and  eleventh  ribs,— by  its  concave  surface  with 
the  great  end  of  the  stomach,  the  extremity  of  the  pancreas,  the 
gastro-splenic  omentum  with  its  vessels,  the  left  kidney  and  supra- 
renal capsule,  and  the  left  cms  of  the  diaphragm ;  by  its  tipper  end 
with  the  diaphragm,  and  sometimes  with  the  extremity  of  the  left  lobe 
of  the  liver,  and  by  its  lower  end  with  the  left  extremity  of  the  trans- 
verse arch  of  the  colon.  It  is  connected  to  the  stomach  by  the  gastro- 
splenic  omentum  and  by  the  vessels  contained  in  that  duplicature.  A 
second  spleen  (lien  succenturiatus)  is  sometimes  found  appended  to 
one  of  the  branches  of  the  splenic  artery,  near  the  great  end  of  the 
stomach ;  when  it  exists,  it  is  round  and  of  small  size,  rarely  larger  than 
a  hazel-nut.  I  have  seen  two,  and  even  three  of  these  bodies.  The 
spleen  is  invested  by  the  peritoneum  and  by  a  tunica  propria  of  yellow 
elastv;  tissue,  which  enables  it  to  yield  to  the  greater  or  less  distension 
of  its  vessels.  The  elastic  tunic  forms  sheaths  for  the  vessels  in  their 
ramifications  through  the  organ,  and  from  these  sheaths  small  fibrous 
bands  are  given  off  in  all  directions,  which  become  attached  to  the  in- 
ternal surface  of  the  elastic  tunic,  and  constitute  the  areolar  framework 
of  the  spleen.  The  substance  occupying  the  interspaces  of  this  tissue 
is  soft,  granular,  and  of  a  bright  red  colour ;  in  aninials  it  is  interspera- 
ed  with  small,  white,  soft  corpuscles,  (Malpighian  bodies)  which  are 
sometimes  seen  in  man. 

Vessels  and  Nerves. — The  Splenic  artery  is  of  very  large  size  in  pro- 
portion to  the  bulk  of  the  spleen ;  it  is  a  division  of  the  celiac  axis. 
The  branches  which  enter  the  spleen  are  distributed  to  distinct  sections 
of  the  organ,  and  anastomose  very  sparingly  with  each  other.  The 
veins  by  their  numerous  dilatations  constitute  the  principal  part  of  the 
bulk  of  the  spleen ;  they  pour  their  blood  into  the  splenic  vein,  which 
is  one  of  the  two  great  formative  trunks  of  the  portal  vein.  The  lym- 
phatics  are  remarkable  for  their  number  and  large  size ;  they  terminate 
in  the  lumbar  glands.  The  nerves  are  the  splenic  plexus,  derived 
from  the  solar  plexus. 

THE   SUPRA-RENAL   CAPSULES. 

The  supra-renal  capsules  are  two  small  yellowish  and  flattened 
bodies  surmounting  the  kidneys,  and  inclining  inwards  towards  the 
vertebral  column.  The  right  is  somewhat  three-cornered  in  shape, 
the  left  semilunar ;  they  are  connected  to  the  kidneys  by  the  common 
investing  areolar  tissue,  and  each  capsule  is  marked  upon  its  anterior 
sur&ce  by  a  fissure  which  appears  to  divide  it  into  two  lobes.  The 
right  supra-renal  capsule  is  closely  adherent  to  the  posterior  and  under 
sur&ce  of  the  liver,  and  the  left  lies  in  contact  with  the  pancreas. 
Both  capsules  rest  upon  the  crura  of  the  diaphragm  on  a  level  with 
the  tenth  dorsal  vertebra,  and  by  their  inner  border  are  in  relation 
with  the  great  splanchnic  nerve,  and  semilunar  ganglion.     They  are 
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larger  in  the  foetus  than  in  the  adult,  and  i^pear  to  perfonn  some 
office  connected  with  embryonic  life.  The  anatomy  of  theae  organs  in 
the  foetus  will  be  found  in  the  succeeding  Chapter. 

In  structure  they  are  composed  of  two  substances,  cortical  and 
medullary.  The  cortical  substance  is  of  a  yellowish  colour,  and  cat- 
sists  of  straight  parallel  fibres  placed  perpendicularly  side  by  Bd& 
The  medullary  substance  is  generally  of  a  dark-brown  colour,  double 
the  quantity  of  the  yellow  substance,  soft  and  spongy  in  teztme,  and 
contains  within  its  centre  the  trunk  of  a  large  vein,  the  vena  tuxfOr 
renalis.  It  is  the  large  size  of  this  vein  that  gives  to  the  finesh  tfapn- 
renal  capsule  the  appearance  of  a  central  cavity:  the  dark-eolooied 
pulpy  or  fluid  contents  of  the  capsule,  at  a  certain  period  after  deatii, 
are  produced  by  softening  of  the  medullary  substance.  Dr.  Nagd* 
has  shown,  by  his  injections  and  microscopic  examinations,  that  tlu 
appearance  of  straight  fibres  in  the  cortical  substance  is  caused  by  ^ 
direction  of  a  plexus  of  capillary  vessels.  Of  the  numerous  minute 
arteries,  supplying  the  suprarrenal  capsule,  he  says,  the  greater  mm- 
her  enter  the  cortical  substance  at  every  point  of  its  surface,  and, 
after  proceeding  for  scarcely  half  a  line,  divide  into  a  plexus  c^ 
straight  capillary  vessels.  Some  few  of  the  small  arteries  pierce  tiie 
cortical  layer,  and  give  off  several  branches  in  the  medullary  soIh 
stance,  which  proceed  in  different  directions,  and  re-enter  the  cortical 
layer  to  divide  into  a  capillary  plexus  in  a  similar  manner  with  tb 
preceding.  From  the  capillary  plexus,  composing  the  cortical  layeE, 
the  blood  is  received  by  numerous  small  veins  which  form  a  venou 
plexus  in  the  medullary  substance,  and  terminate  at  acute  ang^ 
in  the  large  central  vein. 

Vessels  and  Nerves,  —  The  supra-renal  arteries  are  derived  from  tlw 
aorta,  from  the  renal,  and  from  the  phrenic  arteries  ;  they  are  rexoaA' 
able  for  the  innumerable  minute  twigs  into  which  they  divide  pren> 
ously  to  entering  the  capsule.  The  supra-renal  vein  collecting  the 
blood  from  the  medullary  venous  plexus,  and  receiving  several  brandiei 
which  pierce  the  cortical  layer,  opens  directly  into  the  vena  cava  on 
the  right  side,  and  into  the  renal  vein  on  the  left. 

The  Lymphatics  are  large  and  very  numerous ;  they  terminate  in  tiM 
lumbar  glands.  The  nerves  are  derived  from  the  renal  and  from  the 
phrenic  plexus. 

THE    KIDNEYS. 

The  kidneys,  the  secreting  organs  of  the  urine,  are  situated  in  the 
lumbar  regions  behind  the  peritoneum,  and  on  each  side  of  the  ve^ 
tebral  column,  which  they  approach  by  their  upper  extremities.  Eadi 
kidney  is  between  four  and  five  inches  in  length,  about  two  inches 
and  a  half  in  breadth,  somewhat  more  than  one  inch  in  thickness,  and 
weighs  between  three  and  five  ounces.     The  kidneys  are  usually  en* 

•  Miiller's  Archiv.  1836. 


doaed  in  a  quantity  of  &t;  thej  reit  upon  tbe  diaphngm,  upon  ibe 
•nlrrior  lamella  of  Ui«  tianavera^  miude,  which  uparatM  them  from 
tbe  qnadrHtuB  lumburam,  and  upon  the  ptoaa  magnoi.  The  ri^ 
Udneg  is  soHiewhat  lower  than  the  left,  from  the  poBilion  of  the  IJTer  ; 
it  ia  in  relation  by  iti  anterior  snriace  with  the  liier  and  descending 
portion  of  the  duiienum,  which  real  upon  it,  and  i>  covered  in  by  the 
aiceading  colon  and  by  its  fleinie.  The  left  Udney,  higher  than  the 
mht,  ii  coiend  in  fiiint  by  the  great  end  of  the  itomach,  by  the 
■[deeD,  descending  colon  with  its  Sexore,  and  hy  a  portion  of  tbe  small 
intestinea.  Tbe  anleiior  lui&ce  of  the  kidney  ia  coniex,  while  the 
posterior  is  flat ;  the  superior  extremity  is  in  relation  with  the  aupra- 
renal  oapaule  ;  the  conyei  border  ia  tamed  outwards  towards  the 
parietea  of  tbe  abdomen  ;  tbe  concave  border  looka  inwarda  towards 
the  Teitebrel  column,  and  is  eicsiated  bj  a  deep  liasure,  tbe  hiha 
ffliivit,  in  which  are  aitualed  the  veuela  and  nerves,  and  pelvis  of  tbe 
kidney  ;  tbe  renal  vein  being  the  most  anterior,  neit  the  renal  anery, 
and  lastly  the  pelvis. 

The  ludney  ia  dense  and  fragile  Fig.  174.* 

in  teiture,  and  is  invaaled  by  a 
proper  librous  capsule,  which  ia 
easily  lorn  from  its  surbce.  When 
divided  by  a  longitudinal  incision 
carried  from  the  eoniex  to  the 
concave  border,  it  is  fbmid  to  pre- 


an  external  or  vascular  (cortical), 
and  an  internal  or  tubular  (medid- 
Ury}  aabatance.  The  Uiutar  por- 
tini  is  foimed  of  pale  reddish-oo- 
lonred  conical  masses,  correspond- 
ing by  ^eii  bases  with  the  n*- 
ntbr  structure,  and  by  iheir  apica 
with  the  hilus  of  the  organ  ;  these 
bodies  are  named  cones  (pyramids 
of  Malpigfai),  and  are  from  oght  to 
fifteen  in  number.  The  vaatniar 
portion  ia  composed  of  blood-veasela, 
and  of  the  pleiiform  convolotioDa 
of  oriniferout  lubuli,  and  not  only 
constitutes  the  aurbce  of  the  kidney, 

hut  dips  between  the  cones  and  sunounds  them  nearly  to  their  apices. 
If  the  aarface  of  a  section  be  eiamined  more  ctoaely,  the  vascular 

*  A  section  of  the  kidney)  snnnounted  by  the  supr>-mul  cKpsule ',  the  fwell- 
.  inn  opoQ  the  nirfBce  msrk  the  ori^insl  conitituliDn  of  the  or^ao  of  diitmct 

S,  8.  Iti  tubular  portioa,  cootutiilH  of  conefl-  *,  *-  Two  of  tbe  papillGE  pro- 
jectbig  into  tbdr  corresponding  ouicei.  s^  fl.  S-  llie  three  infundibuia;  the 
middle  1  ii  lituKled  In  the  maulh  at  1  cslfi.    A.  The  pdiU.    7<  The  ureter. 
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substance  of  tHe  organ  will  be  found  to  be  studded  with  a  mnltitndetf 
minute,  red,  globular  bodies ;  these  are  the  Malpighian  bodies « 
glomeruli.  Each  Malpighian  body  is  about  the  -j-^  of  an  inch  h 
diameter,  and  is  composed  of  a  tuft  of  capillary  vessels  endoied 
within  the  extremity  of  an  uriniferous  tube,  so  that  the  number  of 
Malpighian  bodies  corresponds  with  the  number  of  tubuli  urinifai 
The  presence  of  the  capillary  tuft  necessarily  produces  a  dilatation  flf 
the  uriniferous  tube ;  beyond  the  tuft  the  tube  presents  a  constrictioo, 
and  then  assumes  its  proper  diameter,  namely,  ^^  of  an  inch.  Two- 
thirds  of  the  diameter  qf  the  tube  are  occupied  by  a  nncksted 
epithelium,  which  in  the  constricted  portion  just  mentioned  is  pn- 
yided  with  cilia,  and  in  the  dilated  part  or  capsule  which  receives  the 
capillary  tuft  is  gradually  lost*  The  capillary  vessels  of  this  vascdir 
tuft  are  arranged  in  loops,  closely  packed  together,  without  any  bond 
of  connecting  tissue,  and  are  derived  from  a  small  artery,  which,  sftff 
piercing  the  capsule,  immediately  divides  in  a  radiated  manner  ioti  | 
several  branches.  From  the  interior  of  this  little  vascular  ball  a  vdi 
proceeds,  smaller  than  the  corresponding  artery,  and  pierces  the 
capsule  close  by  the  artery,  to  communicate  with  the  efierent  vessels  of 
other  Malpighian  bodies  and  constitute  a  venous  plexus.* 

The  Ckmes  or  pjTamids  are  composed  of  minute  straight  tuboh 
uriniferi  of  about  the  diameter  of  a  fine  hair ;  they  divide  into  paialkl 
branches  in  their  course,  and  terminate  by  minute  openings  upcm  the 
apex  or  papilla  of  each  cone.  The  papiUae  are  invested  by  mucom 
membrane,  which  is  continuous  with  the  tubuli,  and  forms  a  cup-Uke 
pouch,  the  calyx^  around  each  papilla.  The  calices  communicate  wi^ 
a  common  cavity  of  larger  size,  situated  at  each  extremity,  and  in  the 
middle  of  the  organ  ;  and  these  three  cavities,  the  infundibukk,  consti' 
tute  by  their  union  the  large  membranous  sac,  which  occupies  the 
hilus  renalis,  the  pelvw  of  the  kidney. 

The  kidney  in  the  embryo  and  foetus  consists  of  lobules.  See  the 
anatomy  of  the  foetus  in  the  succeeding  Chapter. 

The  Ureter  (av^oy,  urine,  rn^iiy,  to  keep),  the  excretory  duct  of  the 
kidney,  is  a  membranous  tube  of  about  the  diameter  of  a  goose-qmH 
and  nearly  eighteen  inches  in  length ;  it  is  continuous  superiorly  wi^ 
the  pelvis  of  the  kidney,  and  is  constricted  Inferiorly,  where  it  lies  in 
an  oblique  direction  between  the  muscular  and  mucous  coats  of  the 
base  of  the  bladder,  and  opens  upon  its  mucous  surface.'    Lying  along 
the  posterior  wall  of  the  abdomen,  it  is  situated  behind  the  peritoneum, 
and  is  crossed  by  the  spermatic  vessels  ;  in  its  course  downwards  it 
rests  upon  the  anterior  surfisice  of  the  psoas,  and  crosses  the  common 
iliac  artery  and  vein,  and  then  the  external  iliac  vessels.     Within  the 
pelvis  it  crosses  the  umbilical  artay  and  the  vas  deferens  in  the  male, 
and  the  upper  part  of  the  vagina  in  the  female.    There  are  sometimes 
two  ureters  to  one  kidney.    The  ureter,  the  pelvis,  the  infimdibnk, 

*  For  this  account  I  am  indebted  to  the  excellent  paper  of  Mr.  Bowman, 
"  On  the  Structure  and  Use  of  the  Malpighian  Bodies  of  the  Kidney,"  Ac. 
published  in  the  Philosophical  Transactiona  for  1848. 
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and  the  caJicea  are  compaKd  of  tiro  coats,  an  eitemal  or  Sbroiu  coat, 
the  tunica  propria  ;  and  an  inl«nial  mucous  coat,  which  is  contiaaous 
with  the  mucous  membrane  of  the  bladder  ioferioilj,  and  with  tha 
tubuli  nrinifcri  shore. 

Feneli  and  Nerva. — The  renal  artery  is  derired  from  the  aorta ;  it 
divides  into  several  large  branches  before  entering  the  hiloi,  and 
within  the  organ  ramifieB  in  an  arboresceal  manner,  tennioaling  in 
nutrient  twiga,  and  in  the  small  infer- 
ent  vessels  of  the  corpora  Malpighiana. 
In  the  Malpighian  bodies  the  inferent 
vessels  divide  into  several  primary 
twigs,  which  subdivide  into  capillariea, 
and  the  capillaiies,  after  forming  loop*, 
converge  Ifl  the  efferent  rein,  v.hich  is 
geueralLy  smaller  than  the  correspoad- 
ing  artery.  The  eSerent  veini  pro- 
ceed to  mid  form  a  capillary  venous 
plexus,  which  surrounds  the  tortuous 
tubuli  uiiniferi,  and  from  this  venous 
plexus  the  blood  is  conveyed  by  con- 
verging branches  into  the  renal  vein. 

"  Thus,"  remarks    Mr.    Bowman, 
"there  are  in  the  kidney  two  perfectly 
distinct  ayslems  of  capillary   vessels, 
through  both  of  which  the  blood  posses  in 
into  the  veins :   the  fiist,  that  inserted  h 
of  the  uriniferoLis  tubes  and  in  immediate  a 
ties ;  the  second,  that  enveloping  the  convolut 

Malpighian  bodies,  that  carry  the  blood  betwe 
may  collectively  be  termed  tha  portal  system  of  the  kidney."  The 
inferences  drawn  by  Mi.  Bowman  from  hie  Investigations  an  pecu- 
liail J  interesting ;  they  are :  that  the  capillaiy  tufts  of  the  Msl|d- 
ghian  bodies  are  the  pan  of  the  kidney  specially  acted  on  by  diuietics; 
that  they  are  the  medium  by  which  water,  certain  salts,  and  other 
Buhatsnces  pass  out  of  the  system  ;  that  they  are,  mainover,  the 
means  of  escape  of  certain  moibid  products,  such  as  sugar,  albumen, 
and  the  red  particles  of  the  blood.  Respecting  the  capillary  venom 
plexus,  we  have  proof  that  the  prindpal  proximate  constituents  of 
urine,  such  as,  urea,  lilhic  acid,  &c.  are,  like  the  bile,  derived  from 
venous  (portal)  blood. 


t^^. 


IS  of  the  tubes  and 
;rent  vessels  of  tha 


branch  of  tiie  tcdsI  h 
twig  Co  Hv:  cspUlary 


inifeniu)  tu 
ipondjuir  srtflry.    p.  p. 


lie'^  ^m  Mr.  Bowman's  paper,  a.  A 
eral  Mslpigliiui  twigi.  I-  An  eflercnl 
lie  Maipi^Liao  boAj.  mi  from  th«  Usl* 

[lie  cspillsr?  venous  pleiusT  ra- 
ms receive!  Its  blood  trom  the 
sch  of  the  renal  vein,  v. 
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The  Veins  terminate  in  the  vena  cava  by  a  single  large  trunk  on 
each  side  ;  the  left  renal  vein  receiving  the  left  spermatic  vein.  In- 
jections thrown  into  the  renal  artery  and  returning  by  the  vein,  gene- 
rally make  their  way  into  those  vessels  by  rupture  ;  and  when  the 
injection  returns  by  the  tubuli  nriniferi,  it  results  from  the  bursting  of 
the  capillary  tufts  of  the  Malpighian  bodies.  The  lymphatic  ceased 
terminate  in  the  lumbar  glands. 

The  Nerves  are  derived  from  the  renal  plexus,  which  is  formed 
partly  by  the  solar  plexus,  and  partly  by  the  lesser  splanchnic  nerve. 
The  renal  plexus  gives  branches  to  the  spermatic  plexus,  and 
branches  which  accompany  the  ureters:  hence  the  morbid  sympa- 
thies which  exist  between  the  kidney,  the  ureter,  and  the  testicle: 
and  by  the  communications  with  the  solar  plexus,  with  the  stomach 
and  diaphragm,  and  indeed  with  the  whole  system. 


PELVIS. 

The  cavity  of  the  pelvis  is  that  portion  of  the  great  abdominal  caritj 
which  is  included  within  the  bones  of  the  pelvis,  below  the  level  of  the 
linea-ilio-pectinea  and  the  promontory  of  the  sacrum.  It  is  bounded 
by  the  cavity  of  the  abdomen  above,  and  by  the  perineum  below ;  its 
internal  parietes  are  formed  in  front,  below,  and  at  the  sides,  by 
the  peritoneum,  pelvic  £Eiscia,  levatores  ani  muscles,  obturator  hsias 
and  muscles ;  and  behind,  by  the  sacrum,  and  sacral  plexus  of  nerves. 

The  Viscera  of  the  pelvis  in  the  male  are  the  urinary  bladder,  the 
prostate  gland,  vesiculae  seminales,  and  the  rectum. 


BLADDER. 

The  Bladder  is  an  oblong  membranous  viscus  of  an  ovoid  sh^, 
situated  behind  the  os  pubis  and  in  front  of  the  rectum.  It  is  laiger 
in  its  vertical  diameter  than  from  side  to  side ;  and  its  long  axis  is 
directed  from  above,  obliquely  downwards  and  backwards.  It  it 
divided  into  body,  fundus,  base,  and  neck.  The  body  comprehends 
the  middle  zone  of  the  organ ;  the  fundus,  its  upper  segment ;  the 
base,  the  lower  broad  extremity,  which  rests  upon  the  rectum ;  and 
the  neck  the  narrow  constricted  portion  which  is  applied  against  the 
prostate  gland. 

This  organ  is  retained  in  its  place  by  ligaments  which  are  divided 
into  true  and  false ;  the  true  ligaments  are  seven  in  number,  two  an- 
terior, two  lateral,  two  umbilicd,  and  the  urachus ;  the  false  ligaments 
are  folds  of  the  peritoneum,  and  are  four  in  number,  two  anterior  and 
two  posterior.  The  anterior  liffaments  are  formed  by  the  pelvic  fesda, 
which  passes  frt)m  the  inner  surface  of  the  os  pubis,  on  each  side  of  the 
symphysis,  to  the  front  of  the  bladder.  The  lateral  ligaments  axe 
formed  by  the  reflexion  of  the  pelvic  &8cia  from  the  levatores  ani 


QuBclcs,  upon  the  aides  of  the  base  of  the  bladder.  The  uTnbllieal 
tjiainenls  are  tha  fibrnDS  eorde  which  result  from  the  obliU'Catinn  of  the 
imbilical  arteries  of  the  fcetaa;  (hey  paes  fonvajde  on  each  side  of  the 
iindua  of  the  bladder,  and  ascend  beneath  the  periloneam  to  the  nmlu- 
icDs,  The  arachta  it  a  small  fibroug  cord  fonned  by  the  obliteration  of 
I  tubular  canal  existing  in  the  embryo:  it  is  attached  to  the  apei  of  the 


u  hmt  h«n  removed  by  * ' 


Dflhe  1 


Icpelmii 


^e  ri^ht  fidv  of  the 


i-  ItsfunduB ;  inm  tfa«  epei  i<  teen  puiing  upnrda  Che 

bladder.  B.  9.  The  pelvic  &&ciB;  tbe  fibres  immecUately  nhove?  are  nvea  off 
^m  the  pdvk  fkHeia  siid  repreteDt  tbe  Anterior  LigimeDts  of  the  bladder,  p. 
TheproeUUe  glanfl.    iD.  The  membranom  portion  of  the  urethra,  between  the 

two  lajen.  H.  One  of  Cowpei'.  glindt  betweoo  tlie  two  layen  of  deep  peri- 
nealfucia,  and  beneath  the  membranoue  portion  of  the  urethrt,  13.  Tbebulta 
of  titecorpnaapongioaiuo.  II.  l^e  body  of  tbe  cotpua  Apoi^aioBiun.  IS-  The 
ri>bl  cnu  penii,  Ifi.  The  upper  part  of  ^e  fiiit  portion  of  the  rectum.  17. 
llie  recto-resieal  fold  of  peritooeuiu.  IS,  The  Hcond  portion  of  the  rectum. 
ig.  The  right  leucula  aeDiinalii.  SD.  'Hie  vai  deferens.  91.  The  rectum 
covered  by  the  deacendiDg  layer  of  the  pelrie  fncia,  juit  at  it  i«  making  iti 


mutcle  inveaboff  the  lower  part  of  the 
Co  be  CDQtiououa  beneath  Che  figure. 


9.  The  e&Ienial  epbincte 
perineal  bacia ;  they  an 
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bladder,  and  thence  ascends  to  the  umbilicus.  The/alse  l^faments  are 
folds  of  peritoneum  ;  the  two  lateral  correspond  with  the  passage  of  the 
vasa  deferentia  firom  the  sides  of  the  bladder  to  the  internal  abdomi- 
nal rings,  and  the  two  posterior  with  the  course  of  the  umbilical  arte- 
ries, to  the  Hindus  of  the  organ. 

The  bladder  is  composed  of  three  coats,  an  external  or  serous  coat,  a 
muscular,  and  a  mucous  coat.  The  terous  coat  is  partial,  and  derived 
from  the  peritoneum,  which  invests  the  posterior  surfrice  and  sides  oi 
the  bladder,  from  about  opposite  the  point  of  termination  of  the  two 
ureters  to  its  summit,  whence  it  is  guided  to  the  anterior  wall  of  the 
abdomen  by  the  umbilical  ligaments  and  urachus.  The  muacular  cod 
consists  of  two  layers,  an  external  layer  composed  of  longitudinal 
fibres,  the  detrusor  urinse;  and  an  internal  ^yer  of  oblique  and 
transverse  fibres  irregularly  distributed.  The  anterior  longitudinal 
fibres  commence  by  four  tendons  (the  tendons  of  the  bladder,  or  of  the 
detrusor  urinse),  two  superior  from  the  ossa  pubis,  and  two  inferior  from 
the  rami  of  the  ischia  on  each  side,  and  spread  out  as  they  ascend 
upon  the  anterior  surface  of  the  bladder  to  its  fundus ;  they  then  con- 
verge upon  the  posterior  surface  of  the  organ,  and  descend  to  its  neck, 
where  they  are  inserted  into  the  isthmus  of  the  prostate  gland,  and  into 
a  ring  of  muscular  tissue,  which  surrounds  the  commencement  of  the 
prostatic  portion  of  the  urethra.  Some  of  the  anterior  fibres  are  also 
attached  to  this  ring.  The  lateral  fibres  commence  at  the  prostate 
gland  and  the  muscular  ring  of  the  urethra  on  one  side,  and  spread  oot 
as  they  ascend  upon  the  side  of  the  bladder  to  descend  upon  the 
opposite  side,  and  be  inserted  into  the  prostate  and  opposite  s^;ment 
of  the  same  ring.  Two  bands  of  oblique  fibres  are  described  by  Sii 
Charles  Bell,  as  originating  at  the  terminations  of  the  ureters,  and 
converging  to  the  neck  of  the  bladder;  the  existence  of  these  muscles 
is  not  well  established.  The  fibres  corresponding  with  the  trigonum 
vesicae  are  transverse. 

It  has  been  shown  by  Mr.  Guthrie,*  that  there  are  no  fibres  at  the 
neck  of  the  bladder  capable  of  forming  a  sphincter  vesicae;  but  Mr. 
Lanef  has  described  a  fasciculus  of  muscular  fibres  which  surround 
the  commencement  of  the  urethra,  and  perform  such  an  ofiice.  These 
fibres  form  a  narrow  bundle  above  the  urethra,  but  spread  out  below 
behind  the  prostate  gland:  they  are  brought  into  view  by  dissecting 
off  the  mucous  membrane  from  around  the  orifice  of  the  urethra. 

Sir  Astley  Cooper  has  described  around  the  urethra  within  the 
prostate  gland,  a  ring  of  elastic  tissue,  or  rather,  aocordmg  to 
Mr.  Lane,  of  muscular  fibres,  which  has  for  its  object  the  closure  of  the 
urethra  against  the  involuntary  passage  of  the  urine.  It  is  into  tlus 
ring  that  the  longitudinal  fibres  of  the  detrusor  urinse  are  inserted,  so 
that  this  muscle  taking  a  fixed  point  at  the  os  pubis  will  not  only  com- 
press the  bladder,  and  thereby  tend  to  force  its  contents  along  the 

*  "On  the  Anatomy  and  Diseases  of  the  Neck  of  the  Bladder  and  <tf  tiie 
Urethra  " 
t  Lancet,  vol.  i.  1842-43,  p.  670. 
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urethra ;  but  will  at  the  same  time,  by  means  of  its  attachment  to  the 
ring  dilate  the  entrance  of  the  urethra,  and  afford  a  free  egress  to  the 
contents  of  the  bladder. 

The  Mucous  coat  is  thin  and  smooth,  and  exactly  moulded  upon  the 
muscular  coat,  to  which  it  is  connected  by  a  somewhat  thick  layer  of 
submucous  tissue,  called  by  some  anatomists  the  nervous  coat;  its 
papillae  are  very  minute,  and  there  is  scarcely  a  trace  of  mucous 
follicles.  This  mucous  membrane  is  continuous  through  the  ureters 
with  the  lining  membrane  of  the  uriniferous  ducts  and  through  the 
urethra,  with  that  of  the  prostatic  ducts,  tubuli  seminiferi,  and  Cow- 
per's  glands. 

Upon  the  internal  surface  of  the  base  of  the  bladder  is  a  triangular 
smooth  plane  of  a  paler  colour  than  the  rest  of  the  mucous  membrane  ; 
the  trigonum  vesicae,  or  trigone  vesicate.  This  is  the  most  sensitive 
part  of  the  bladder,  and  the  pressure  of  calculi  upon  it  gives  rise  to 
great  suffering.  It  is  bounded  on  each  side  by  the  raised  ridge, 
corresponding  with  the  muscles  of  the  ureters,  at  each  posterior  angle 
by  the  openings  of  the  ureters,  and  in  front  by  a  slight  elevation  of 
the  mucous  membrane  at  the  entrance  of  the  urethra,  called  uvula 
vesioE. 

The  external  surface  of  the  base  of  the  bladder  corresponding  with 
the  trigonum,  is  also  triangular,  and  is  separated  from  the  rectum 
merely  by  a  thin  layer  of  fibrous  membrane,  the  recto-vesical  &scia. 
It  is  bounded  behind  by  the  recto-vesical  fold  of  peritoneum ;  and  on 
each  side  by  the  vas  deferens  and  vesicula  seminalis,  which  converge 
almost  to  a  point  at  the  base  of  the  prostate  gland.  It  is  through 
this  space  that  the  opening  is  made  in  the  recto-vesical  operation  for 
puncture  of  the  bladder. 


PROSTATE   GLAND. 

The  prostate  gland  {^^at^mfiu  prseponere)  is  situated  in  front  of  the 
neck  of  the  bladder  behind  the  deep  perineal  &scia  and  upon  the 
rectum,  through  which  it  may  be  felt  with  the  finger.  It  surrounds 
the  commencement  of  the  urethra  for  a  little  more  than  an  inch  of  its 
extent,  and  resembles  a  Spanish  chesnut  both  in  size  and  form ;  the 
base  being  directed  backwards  towards  the  neck  of  the  bladder,  the 
apex  forwards,  and  the  convex  side  towards  the  rectum.  It  is  re- 
tained firmly  in  its  position  by  the  two  superior,  and  two  inferior 
tendons  of  the  bladder,  by  the  attachments  of  the  pelvic  fascia,  and  by 
a  process  of  the  internal  layer  of  the  deep  perineal  fascia,  which  forms 
a  sheath  around  the  membranous  urethra,  and  is  inserted  into  the 
apex  of  the  gland.  It  consists  of  three  lobes,  two  lateral  and  a  middle 
lobe  or  isthmus ;  the  lateral  lobes  are  distinguished  by  an  indentation 
upon  the  base  of  the  gland,  and  by  a  slight  furrow  upon  its  upper  and 
lower  surface.  The  third  lobe  or  isthmus  is  a  small  transverse  band 
which  passes  between  the  two  lateral  lobes  at  the  base  of  the  organ. 


1  n  Wnictuie  the  pmlste  gland  u  compoaed  of  mmiiied  dncti,  tam- 
luiting  ID  lobules  of  foUicokr  panchn,  which  are  ao  cloiel;  compRoed 
Bi  to  giie  to  a  ihin  section  of  the  gland  a  cellnlar  appearance  beneul 
the  microKope.  It  i>  pale  in  colour  and  hard  in  teztuie,  iplits  caiil;  ii 
th«  CDUne  of  iu  ducla,  and  is  siUTOunded  by  a  plexna  of  Tciot  Mi 
are  encloied  by  the  itrong  tibrODS  membtane  vith  which  it  ia  inTCtUd, 
Its  Kcretion  ii  poured  jnlo  th«  proalatic  portion  of  the  orettin  h 
fifteen  or  twenty  eicretory  ducts.  The  urethra  in  passing  ttutiijl 
the  prostate  Ilea  one-third  nearer  to  its  upper  than  ita  lower  surfBo. 


Upon  the  under  i 
of  the  baae  of  the  bladds, 
and  converging  towards  tbt 
base  of  the  prostate  glud, 
are  two  lobulated  and  una- 
what  pyriforra  bodies,  ib»l 
two  inchea  in  length,  t)n 
vesicnliB  Beminales.  Tbtii 
upper  aurfece  is  in  conBcI 
with  the  base  of  the  blld- 
der;  the  under  aide  rctti 
upon  the  rectum,  aepanttJ 
only  by  the  recto-veanl 
bacia;  the  larger  eitreni- 
ties  are  directed  backwirii 
and  outwarda,  and  ik 
smaller  enda  almost  wM 
at  the  base  of  the  proitilt 
They  enclose  between  tha 
a  triangular  space,  which  ii 
bounded  posleriotly  by  iIk 
reeto-vesical  fold  of  perili- 
Deura,  and  which  conf 
sponda  with  the  trigonum  Tesica  on  the  interior  of  the  bladder.  ^^^ 
veaieula  ia  formed  by  the  conyolutiona  of  a  single  tube,  which  gi. 
seTeisI  irregular  cecal  branches.  It  ia  enclosed  in  a  dense  fibnu 
membrane,  deriTed  &om  the  pelvic  &3cia,  and  ia  constricted  bentath 
the  isthmus  of  the  prostate  gland  into  a  small  eierelory  duct.  TV 
•  ThtpoaUnor  upect  of  Uie  male  bladder  1  the  serous  cavenng  ia  m 
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vas  deferens,  somewhat  enlarged  and  convoluted,  lies  along  the  inner 
border  of  each  vesicula,  and  is  included  in  its  fibrous  investment.  It 
communicates  with  the  duct  of  the  vesicula,  beneath  the  isthmus  of 
the  prostate,  and  forms*  the  ejaculatory  duct.  The  ejaculatory  duct 
is  about  three  quarters  of  an  inch  in  length,  and  running  forwards, 
first  between  the  base  of  the  prostate  and  the  istnmus,  and  then 
through  the  tissue  of  the  veru  montanum,  opens  upon  the  mucous 
membrane  of  the  urethra,  near  its  fellow  of  the  opposite  side,  at  the 
anterior  extremity  of  that  process. 


MALE   ORGANS   OP   GENERATION. 

The  organs  of  generation  in  the  male  are,  the  penis  and  the  testes, 
with  their  appendages. 

The  Penis  is  divided  into  a  body,  root,  and  extremity.  The  body 
is  surrounded  by  a  thin  integument,  which  is  remarkable  for  the 
looseness  of  its  areolar  connexion  with  the  deeper  parts  of  the  oigan, 
and  for  containing  no  adipose  tissue.  The  root  is  broad,  and  firmly 
adherent  to  the  rami  of  the  os  pubis  and  ischium  by  means  of  two 
strong  processes,  the  crura,  and  is  connected  to  the  symphysis  pubis 
by  a  fibrous  membrane,  the  ligamentum  suspensorium.  The  extremUy^ 
or  glana  penis  resembles  an  obtuse  cone,  somewhat  compressed  from 
above  downwards,  and  of  a  deeper  red  colour  than  the  surrounding 
skin.  At  its  apex  is  a  small  vertical  slit,  the  meatus  urinarius,  which 
is  bounded  by  two  more  or  less  protuberant  labia;  and,  extending 
backwards  from  the  meatus,  is  a  depressed  raphe,  to  which  is  at- 
tached a  loose  fold  of  mucous  membrane,  the  fraenmn  prseputiL  The 
base  of  the  glans  is  marked  by  a  projecting  collar,  the  corona  glandiSf 
upon  which  are  seen  a  number  of  small  papillary  elevations,  formed  by 
the  aggr^ation  of  minute  sebaceous  glands,  the  glandulae  Tysoni 
(odonferae).  Behind  the  corona  is  a  deep  fossa,  bounded  by  a  circular 
fold  of  integument,  the  pr(tpuiium,  which,  in  the  quiescent  state  of 
the  organ,  may  be  drawn  over  the  glans,  but,  in  its  distended  state,  is 
obliterated,  and  serves  to  facilitate  its  enlargement  The  internal 
surface  of  the  prepuce  is  lined  by  mucous  membrane,  covered  by  a 
thin  cuticle  ;  this  membrane,  upon  reaching  the  base  of  the  glans,  is 
reflected  over  the  glans  penis,  and,  at  the  meatus  urinarius,  becomes 
continuous  with  the  mucous  lining  of  the  urethra. 

The  penis  is  composed  of  the  corpus  cavemosum  and  corpus  spon- 
giosum, and  contains  in  its  interior  the  longest  portion  of  the  urethra. 

*  It  has  been  customary  hitherto,  m  works  on  anatomv,  to  describe  the 
course  of  excretory  ducts  as  proceeding  from  the  gland,  and  passing  thence  to 
the  point  at  which  the  secretion  is  poured  out.  In  the  description  of  the  vas 
deferens,  with  its  connexion  with  the  duct  of  the  vesicula  seminalis,  I  have 
adopted  this  plan,  that  I  might  not  too  far  depart  from  established  habit.  But 
as  it  is  more  correct  and  consistent  with  the  present  state  of  science  to  consider 
the  gland  as  a  development  of  the  duct,  I  have  pursued  the  latter  principle  in 
the  description  of  most  of  the  other  glandular  organs  of  the  body. 
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The  Corpus  cavemosum  is  distinguished  into  two  lateral  portions 
(corpora  cayemosa),  by  an  imperfect  septum  and  by  a  superior  and 
inferior  groove,  and  is  divided  posteriorly  into  two  crura.  It  is  firmly 
adherent,  by  means  of  its  crura,  to  the  rami  of  the  ossa  pubis  and 
ischia.  It  forms,  anteriorly,  a  single  rounded  extremity,  which  is 
received  into  a  fossa  in  the  base  of  the  glans  penis;  the  superior 
groove  lodges  the  dorsal  vessels  of  the  organ,  and  the  inferior  receives 
the  corpus  spongiosum.  Its  fibrous  tunic  is  thick,  elastic,  and  ex- 
tremely firm,  and  sends  a  number  of  fibrous  bands  and  cords  (tia- 
beculae)  inwards  from  its  inferior  groove,  which  cross  its  interior  in  a 
radiating  direction,  and  are  inserted  into  the  inner  walls  of  the  tunic. 
These  trabecular  are  most  abundant  on  the  middle  line,  where  they 
are  ranged  vertically,  side  by  side,  somewhat  like  the  teeth  of  a  comb, 
and  constitute  the  impeifect  partition  of  the  corpus  cavemosum,  caUed 
septum  pectiniforme.  This  septum  is  more  complete  at  its  posterior 
than  towards  its  anterior  part. 

The  tunic  of  the  corpus  cavemosum  consists  of  strong  longitudinal 
fibrous  fasciculi,  closely  interwoven  with  each  other.  Its  internal 
structure  is  composed  of  erectile  tissue. 

The  Corpus  spongiosum  is  situated  along  the  under  surfi^ice  of  the 
corpus  cavemosum,  in  its  inferior  groove.  It  commences  by  its  pos- 
terior extremity  between  and  beneath  the  crura  penis,  where  it  forms 
a  considerable  enlargement,  the  bulb,  and  terminates  anteriorly  by 
another  expansion,  the  glans  penis.  Its  middle  portion,  or  body,  is 
nearly  cylindrical,  and  tapers  gradually  from  its  posterior  towards  its 
anterior  extremity.  The  bulb  is  adherent  to  the  deep  perineal  £ucia 
by  means  of  the  tubular  prolongation  of  the  anterior  layer,  which  sur- 
rounds the  membranous  portion  of  the  urethra ;  in  the  rest  of  its 
extent  the  corpus  spongiosum  is  attached  to  the  corpus  cavemosum  by 
areolar  tissue,  and  by  veins  which  wind  around  that  body  to  reach 
the  dorsal  vein.  It  is  composed  of  erectile  tissue,  enclosed  by  a 
dense  fibrous  layer,  much  thinner  than  that  of  tlie  corpus  cavemosum, 
and  contains  in  its  interior  the  spongy  portion  of  the  urethra,  which 
lies  nearer  its  upper  than  its  lower  wall. 

Erectile  tissue  is  a  peculiar  cellulo-vascular  stmcture,  entering  in 
considerable  proportion  into  the  composition  of  the  organs  of  genera- 
tion. It  consists  essentially  of  a  plexus  of  veins  so  closely  convoluted 
and  interwoven  with  each  other,  as  to  give  rise  to  a  cellular  appear- 
ance when  examined  upon  the  surface  of  a  section.  The  veins  form- 
ing this  plexus  are  smsJler  in  the  glans  penis,  corpus  spongiosum,  and 
circumference  of  the  corpus  cavemosum,  than  in  the  central  part  of 
the  latter,  where  they  are  large  and  dilated.  They  have  no  other 
coat  than  the  internal  lining  prolonged  from  the  neighbouring  veins ; 
and  the  interstices  of  the  plexus  are  occupied  by  a  peculiar  reddish 
fibrous  tissue.  They  receive  their  blood  from  the  capillaries  of  the 
arteries  in  the  same  manner  with  veins  generally,  and  not  by  means 
of  vessels  having  a  peculiar  form  and  distribution,  as  described  by 
Miiller.    The  helicine  arteries  of  that  physiologist  have  no  existence. 
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Vessels  and  Nerves. — The  arteries  of  the  penis  are  derived  from 
the  internal  pudic ;  they  are,  the  arteries  of  the  bulb,  arteries  of  the 
corpus  cavemosum,  and  dorsales  penis.  Its  veins  are  superficial  and 
deep.  The  deep  veins  run  by  the  side  of  the  deep  arteries,  and  ter- 
minate in  the  internal  pudic  veins.  The  superficial  veins  escape  in 
considerable  number  firom  the  base  of  the  glans,  and  converge  on  the 
dorsum  penis,  to  form  a  large  dorsal  vein,  which  receives  o^er  veins 
from  the  corpus  cavemosum  and  spongiosum  in  its  course,  and  passes 
backwards  between  two  layers  of  the  ligamentum  suspensorium,  and 
through  the  deep  fascia  beneath  the  arch  of  the  os  pubis,  to  terminate 
in  the  prostatic  and  vesical  plexuses. 

The  Lymphatics  terminate  in  the  inguinal  glands.  The  nerves  are 
derived  from  the  internal  pudic  nerve,  from  the  sacral  plexus,  and,  as 
shewn  by  Professor  Muller  in  his  beautiful  monograph,  frt)m  the 
hypogastric  plexus. 

URETHRA. 

The  urethra  is  the  membranous  canal  extending  from  the  neck  of 
the  bladder  to  the  meatus  urinarius.  It  is  curved  in  its  course,  and  is 
composed  of  two  layers,  a  mucous  coat  and  an  elastic  fibrous  coat. 
The  mucous  coat  is  thin  and  smooth;  it  is  continuous,  internally, 
with  the  mucous  membrane  of  the  bladder ;  externally,  with  the  in- 
vesting membrane  of  the  glans ;  and  at  certain  points  of  its  extent, 
with  the  lining  membrane  of  the  numerous  ducts  which  open  into  the 
urethra,  namely,  those  of  Cowper^s  glands,  the  prostate  gkuid,  vasa  de- 
ferentia,  and  vesiculae  seminales.  The  elastic  fibrous  coat  varies  in 
thickness  in  the  different  parts  of  the  course  of  the  urethra :  it  is  thick 
in  the  prostate  gland,  forms  a  firm  investment  for  the  membranous 
portion  of  the  canal,  and  is  thin  in  the  spongy  portion,  where  it  serves 
as  a  bond  of  connexion  between  the  mucous  membrane  and  the  corpus 
spongiosum.  The  urethra  is  about  nine  inches  in  length,  and  is 
divided  into  a  prostatic,  membranous,  and  spongy  portion. 

The  Prostatic  portion^  a  little  more  than  an  inch  in  length,  is 
situated  in  the  prostate  gland,  about  one-third  nearer  its  upper  than 
its  lower  sur^Etce,  and  extending  frx)m  its  base  to  its  apex.  Upon  its 
lower  circumference  or  floor  is  a  longitudinal  fold  of  mucous  membrane, 
the  veru  montanum,  or  caput  gallinaginis,  and  on  each  side  of  the  veru, 
a  depressed  fossa,  the  prostatic  stnus^  in  which  are  seen  the  numerous 
openings  of  the  prostatic  ducts.  At  the  anterior  extremity  of  the  veru 
montanum  are  the  openings  of  the  two  ejaculatory  ducts,  and  between 
them  a  third  opening,  which  leads  backwards  into  a  small  csecal  sac, 
the  sinus  pocularis.  The  prostatic  portion  of  the  urethra,  when  dis- 
tended, is  the  most  dilated  part  of  the  canal ;  but,  excepting  during  the 
passage  of  urine,  is  completely  closed  by  means  of  a  ring  of  muscular 
tissue  which  encircles  the  urethra  as  far  as  the  anterior  extremity  of 
the  veru  montanum.  In  the  contracted  state  of  the  urethra,  the  veru 
montanum  acts  as  a  valve,  being  pressed  upwards  against  the  upper 


wall  of  the  canal ;  but,  during  the  nction  of  the  detniBor  muule  of 
the  bladder,  the  whole  ring  i>  expanded  b;  ihe  longitudbal  musculu 
fibrea  which  are  inserted  into  it;  and  the  leru  ie  especiallj  drawn 
downwards  b;   two   delicate   tendoDS,   which  have  been  traced  b; 
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Mr.  Tyrrell,  from  the  posterior  fibres  of  the  detrusor  into  the  tissue  of 
this  process. 

The  Membranous  portion^  the  narrowest  part  of  the  canal,  is  some- 
what less  than  an  inch  in  length.  It  is  situated  between  the  two  layers 
of  the  deep  perineal  &scia,  and  is  surrounded  by  the  &n-like  expansions 
of  the  upper  and  lower  segments  of  the  compressor  urethrae  muscle 
which  meet  at  the  raphe  along  its  upper  and  lower  surface.  It  is 
continuous  posteriorly  with  the  prostatic  urethra,  and  anteriorly  with  the 
spongy  portion  of  the  canal.  Its  coverings  are  the  mucous  membrane, 
elastic  fibrous  layer,  compressor  urethras  muscle,  and  a  partial  sheath 
from  the  deep  perineal  fascia. 

The  Spongy  portion  forms  the  rest  of  the  extent  of  the  canal,  and  is 
lodged  in  the  corpus  spongiosum  from  its  commencement  at  the  deep 
perineal  fascia  to  the  meatus  urinarius.  It  is  narrowest  in  the  body, 
and  becomes  dilated  at  either  extremity,  posteriorly  in  the  bulb,  where 
it  is  named  the  bulbous  portion,  and  anteriorly  in  the  glans  penis, 
where  it  forms  the  fossa  navicularis.  The  meatus  urinarius  is  the 
most  constricted  part  of  the  canal ;  so  that  a  catheter,  which  will  enter 
that  opening,  may  be  passed  freely  through  the  whole  extent  of  a 
normal  urethra.  Opening  into  the  bulbous  portion  are  two  small  ex- 
cretory ducts  about  three-quarters  of  an  inch  in  length,  which  may  be 
traced  backwards,  between  the  coats  of  the  urethra  and  the  bulb,  to  the 
interval  between  the  two  layers  of  the  deep  perineal  fascia,  where 
they  ramify  in  two  small  lobulated  and  somewhat  compressed  glands 
of  about  the  size  of  peas.  These  are  Cowper's  glands ;  they  are 
situated  immediately  beneath  the  membranous  portion  of  the  urethra, 
and  are  enclosed  by  the  lower  segment  of  the  compressor  urethrae 
muscle  so  as  to  be  subject  to  muscular  compression.  Upon  the  whole 
of  the  internal  surface  of  the  spongy  portion  of  the  urethra,  particularly 
along  its  upper  wall,  are  numerous  small  openings  or  lacunae,  which  are 
the  apertures  of  mucous  glands  situated  in  the  submucous  areolar 
tissue.  The  openings  of  these  lacunae  are  directed  forwards,  and  are 
liable  occasionally  to  intercept  the  point  of  a  small  catheter  in  its 
passage  into  the  bladder.  At  about  an  inch  and  a  half  from  the  open- 
ing of  the  meatus  one  of  these  lacunae  is  generally  found  much  kurger 
than  the  rest,  and  is  named  the  lacuna  magna.  In  a  preparation  of 
this  lacuna,  made  by  Sir  Astley  Cooper,  the  extremity  of  the  canal 
presents  several  large  primary  ramifications. 


TESTES. 

The  testes  are  two  small  glandular  organs  suspended  from  the  abdo- 
men by  the  spermatic  cords,  and  enclosed  in  an  external  tegumentary 
covering,  the  scrotum. 

The  Scrotum  is  distinguished  into  two  lateral  halves  or  hemispheres 
by  a  rapfit,  which  is  continued  anteriorly  along  the  under  sur^ce  of 
the  penis,  and  posteriorly  along  the  middle  Ime  of  the  perineum  to 
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the  anus.  Of  these  two  lateral  portions  the  left  is  somewhat  longer 
than  the  right,  and  corresponds  with  the  greater  length  of  the  8pe^ 
matic  cord  on  the  left  side. 

The  scrotum  is  composed  of  two  layers,  the  integument,  and  a  proper 
covering,  the  dartos ;  the  integument  is  extremely  thin,  transparent, 
and  abundant,  and  beset  by  a  number  of  hairs  which  issue  obUquely 
ftt>m  the  skin,  and  have  prominent  roots.  The  dartos  is  a  thin  layer 
of  contractile  fibrous  tissue,  intermediate  in  properties  between  muscu- 
lar fibre  and  elastic  tissue ;  it  forms  the  proper  tunic  of  the  scrotom, 
and  sends  inwards  a  distinct  septum  (septum  scroti),  which  divides  it 
into  two  cavities  for  the  two  testes.  The  dartos  is  continuous  around 
the  base  of  the  scrotiun  with  the  common  superficial  fascia  of  the  ab- 
domen and  perineum. 

The  Spermatic  cord  is  the  medium  of  communication  between  the 
testes  and  the  interior  of  the  abdomen ;  it  is  composed  of  arteries, 
veins,  lymphatics,  nerves,  the  excretory  duct  of  the  testicle  and  invest- 
ing timics.  It  commences  at  the  internal  abdominal  ring,  where  the 
vessels  of  which  it  is  composed  converge,  and  passes  obliquely  along 
the  spermatic  canal ;  the  cord  then  escapes  at  the  external  abdominal 
ring  and  descends  through  the  scrotiun  to  the  posterior  border  of  the 
testicle.  The  left  cord  is  somewhat  longer  than  the  right,  and  per- 
mits the  left  testicle  to  reach  a  lower  level  than  its  fellow. 

The  Arteries  of  the  spermatic  cord  are  the  spermatic  artery  ftom  the 
aorta ;  the  deferential  artery,  accompanying  the  vas  deferens,  firom  the 
superior  vesical ;  and  the  cremasteric  branch  from  the  epigastric  artery. 
The  spermatic  veins  form  a  plexus,  which  constitutes  the  chief  bulk  of 
the  cord ;  they  are  provided  with  valves  at  short  intervals,  and  the 
smaller  veins  have  a  peculiar  tendril-like  arrangement  which  has  ob- 
tained for  them  the  name  of  vasa  pampiniformia.  The  lymphatics  are 
of  large  size,  and  terminate  in  the  lumbar  glands.  The  nerves  are  the 
spermatic  plexus,  which  is  derived  from  the  aortic  and  renal  plexus, 
the  genital  branch  of  the  genito-crural  nerve,  and  the  scrotal  branch  of 
the  nio-scrotal. 

The  Vas  deferens,  the  excretory  duct  of  the  testicle,  is  situated  along 
the  posterior  border  of  the  cord,  where  it  may  easily  be  distinguished 
by  Ihe  hard  and  cordy  sensation  which  it  communicates  to  the  fingers. 
Its  parietes  are  very  thick  and  tough,  and  its  canal  extremely  small 
and  lined  by  the  mucous  membrane  continued  from  the  urethra. 

The  Coverings  of  the  spermatic  cord  are  the  spermatic  fiEiscia,  cre- 
master  muscle,  and  fascia  propria.  The  spermatic  fascia  is  a  prolonga- 
tion of  the  intercolumnar  flEiscia,  derived  from  the  borders  of  the  exter- 
nal abdominal  ring  during  the  descent  of  the  testicle  in  the  fcetas. 
The  cremasteric  covering  (erythroid)  is  the  thin  muscular  expansion 
formed  by  the  spreading  out  of  the  fibres  of  the  cremaster,  which  is 
likewise  carried  down  by  the  testis  during  its  descent.  The  fisiscia 
propria  is  a  continuation  of  the  infundibiliform  process  from  the  trans- 
versalis  fascia  which  immediately  invests  the  vessels  of  the  cord,  and 
is  also  obtained  during  the  descent  of  the  testis. 


Fig.  179.' 


The  Tsfms  (teaUcIe)  is  a  small  oblong  and  ronnded  ^and,  somewhat 
compreMcd  upon  ihe  sides  and  behind,  and  suspended  in  the  csntj  id 
the  Nrotuin  hj  the  apermatii:  cord. 

its  position  in  the  •crotam  is  oblique ;  so  that  the  upper  extremity 
ia  directed  upwards  and  ferwaida,  and  a  little  outwards;  the  lower, 
downwards  and  backwards,  tatd  a  little  inwards  ;  the  cDnrei  surface 
looks  forwards  aud  downwards,  and  the  flattened  surfeee  to  which  tho 
cord  is  attached,  backwards  and  upwards.  Lying  against  Its  outer  and 
posterior  border  is  a  flattened  body  which  follows  the  course  of  ths 
testicle,  and  extends  from  its  upper  to  its  lower  extremity ;  this  body 
is  named,  &om  its  relation  ia  the  testis,  epididymia  (tvj  upon,  iiivti^t 
the  testicle) ;  it  is  divided  into  a  central  part  or  body,  an  upper  extre- 
mity or  globus  major,  and  a  lower  extramitj,  globns  minor  (canda) 
epididymis.  The  globus  major  ii  situated  upon  the  upper  end  of  the 
testicle,  to  which  it  ii  closely  adherent ;  the  globus  minor  is  placed  at 
its  lower  end,  is  attached  to  Ihe 
testis  by  areolar  tissue,  and  cnrres 
upwards,  to  become  continuous  with 
the  vas  deferens.  The  testis  is  in- 
rested  by  three  tunics,  tunica  lagi- 
najis,  tunica  albu^nea,  and  tunica 
TascoloBS ;  and  is  connected  to  the 
inner  sui^e  of  the  dartos  by  a 
large  quantity  of  extremely  loose 
areolar  tissue,  in  which  fat  is  never 
deposited,  but  which  is  very  sus- 
ceptible of  seiDus  infiltration. 

The  Tuniea  vagmala  is  a  pouch 
of  letons  membrane  derived  from 
the  peritoneum  in  the  descent  of  the 
testis,  and  afterwards  obliterated 
from  the  abdomen  to  within  a  short 
dislance  of  the  gland.  Like  other 
serous  coverings,  it  is  a  shut  sac, 
investing  the  oi^^an,  and  thence 
reflected  so  aa  to  form  a  bag  around 
divided  into  the  tunica  wigitialu  propi  , 
The  tunica  vaginalis  propria  covers  the  sur^e  of  the 
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bladder,  and  thence  ascends  to  the  umbilicns.  The/alse  ligaments  are 
folds  of  peritoneum ;  the  two  lateral  correspond  with  the  passage  of  the 
vasa  deferentia  from  the  sides  of  the  bladder  to  the  internal  abdomi- 
nal rings,  and  the  two  posterior  with  the  course  of  the  umbilical  arte- 
ries, to  the  fundus  of  the  organ. 

The  bladder  is  composed  of  three  coats,  an  external  or  serous  coat,  a 
muscular,  and  a  mucous  coat.  The  serous  coat  is  partial,  and  derived 
from  the  peritoneum,  which  invests  the  posterior  surface  and  sides  of 
the  bladder,  from  about  opposite  the  point  of  termination  of  the  two 
ureters  to  its  summit,  whence  it  is  guided  to  the  anterior  wall  of  the 
abdomen  by  the  lunbilical  ligaments  and  urachus.  The  musctdar  coat 
consists  of  two  layers,  an  external  layer  composed  of  longitudinal 
fibres,  the  detrusor  urinae;  and  an  internal  layer  of  oblique  and 
transverse  fibres  irregularly  distributed.  The  anterior  longitudinal 
fibres  commence  by  four  tendons  (the  tendons  of  the  bladder,  or  of  the 
detrusor  urinse),  two  superior  from  the  ossa  pubis,  and  two  inferior  from 
the  rami  of  the  ischia  on  each  side,  and  spread  out  as  they  ascend 
upon  the  anterior  surface  of  the  bladder  to  its  fundus ;  they  then  con- 
verge upon  the  posterior  surface  of  the  organ,  and  descend  to  its  neck, 
where  they  are  inserted  into  the  isthmus  of  the  prostate  gland,  and  into 
a  ring  of  muscular  tissue,  which  surrounds  the  commencement  of  the 
prostatic  portion  of  the  urethra.  Some  of  the  anterior  fibres  are  also 
attached  to  this  ring.  The  lateral  fibres  commence  at  the  prostate 
gland  and  the  muscular  ring  of  the  urethra  on  one  side,  and  spread  out 
as  they  ascend  upon  the  side  of  the  bladder  to  descend  upon  the 
opposite  side,  and  be  inserted  into  the  prostate  and  opposite  segment 
of  the  same  ring.  Two  bands  of  oblique  fibres  are  described  by  Sir 
Charles  Bell,  as  originating  at  the  terminations  of  the  ureters,  and 
converging  to  the  neck  of  the  bladder ;  the  existence  of  these  muscles 
is  not  well  established.  The  fibres  corresponding  with  the  trigonum 
vesicae  are  transverse. 

It  has  been  shown  by  Mr.  Guthrie,*  that  there  are  no  fibres  at  the 
neck  of  the  bladder  capable  of  forming  a  sphincter  vesicae;  but  Mr. 
Lanef  has  described  a  iasciculus  of  muscular  fibres  which  surround 
the  commencement  of  the  urethra,  and  perform  such  an  ofiice.  These 
fibres  form  a  narrow  bundle  above  the  urethra,  but  spread  out  below 
behind  the  prostate  gland :  they  are  brought  into  view  by  dissecting 
off  the  mucous  membrane  from  around  the  orifice  of  the  urethra. 

Sir  Astley  Cooper  has  described  around  the  urethra  within  the 
prostate  gland,  a  ring  of  elastic  tissue,  or  rather,  according  to 
Mr.  Lane,  of  muscular  fibres,  which  has  for  its  object  the  closure  of  the 
urethra  against  the  involuntary  passage  of  the  urine.  It  is  into  this 
ring  that  the  longitudinal  fibres  of  the  detrusor  urinae  are  inserted,  so 
that  this  muscle  taking  a  fixed  point  at  the  os  pubis  will  not  only  com- 
press the  bladder,  and  thereby  tend  to  force  its  contents  along  the 

*  "On  the  Anatomy  and  Diseases  of  the  Neck  of  the  Bladder  and  of  the 
Urethra  " 
t  Lancet,  vol.  i.  1842-43,  p.  6^0. 
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urethra ;  but  will  at  the  same  time,  by  means  of  its  attachment  to  the 
ring  dilate  the  entrance  of  the  urethra,  and  afford  a  free  egress  to  the 
contents  of  the  bladder. 

The  Mitcom  coat  is  thin  and  smooth,  and  exactly  moulded  upon  the 
muscular  coat,  to  which  it  is  connected  by  a  somewhat  thick  layer  of 
submucous  tissue,  called  by  some  anatomists  the  nervous  coat;  its 
papillae  are  very  minute,  and  there  is  scarcely  a  trace  of  mucous 
follicles.  This  mucous  membrane  is  continuous  through  the  ureters 
with  the  lining  membrane  of  the  uriniferous  ducts  and  through  the 
urethra,  with  that  of  the  prostatic  ducts,  tubuli  seminiferi,  and  Cow- 
per^s  glands. 

Upon  the  internal  surface  of  the  base  of  the  bladder  is  a  triangular 
smooth  plane  of  a  paler  colour  than  the  rest  of  the  mucous  membrane  ; 
the  trigonum  vesicae,  or  trigone  vesicate.  This  is  the  most  sensitive 
part  of  the  bladder,  and  the  pressure  of  calculi  upon  it  gives  rise  to 
great  suffering.  It  is  bounded  on  each  side  by  the  raised  ridge, 
corresponding  with  the  muscles  of  the  ureters,  at  each  posterior  angle 
by  the  openings  of  the  ureters,  and  in  front  by  a  slight  elevation  of 
the  mucous  membrane  at  the  entrance  of  the  urethra,  called  uvula 
vesuuE. 

The  external  surface  of  the  base  of  the  bladder  corresponding  with 
the  trigonum,  is  also  triangular,  and  is  separated  from  the  rectum 
merely  by  a  thin  layer  of  fibrous  membrane,  the  recto-vesical  &scia. 
It  is  bounded  behind  by  the  recto-vesical  fold  of  peritoneum ;  and  on 
each  side  by  the  vas  deferens  and  vesicula  seminalis,  which  converge 
almost  to  a  point  at  the  base  of  the  prostate  gland.  It  is  through 
this  space  that  the  opening  is  made  in  the  recto-vesical  operation  for 
puncture  of  the  bladder. 


PROSTATE   GLAND. 

The  prostate  gland  {^^at^m/M  praeponere)  is  situated  in  front  of  the 
neck  of  the  bladder  behind  the  deep  perineal  £Eiscia  and  upon  the 
rectum,  through  which  it  may  be  felt  with  the  finger.  It  surrounds 
the  commencement  of  the  urethra  for  a  little  more  than  an  inch  of  its 
extent,  and  resembles  a  Spanish  chesnut  both  in  size  and  form ;  the 
base  being  directed  backwards  towards  the  neck  of  the  bladder,  the 
apex  forwards,  and  the  convex  side  towards  the  rectum.  It  is  re- 
tained firmly  in  its  position  by  the  two  superior,  and  two  inferior 
tendons  of  the  bladder,  by  the  attachments  of  the  pelvic  fascia,  and  by 
a  process  of  the  internal  layer  of  the  deep  perineal  fascia,  which  forms 
a  sheath  around  the  membranous  urethra,  and  is  inserted  into  the 
apex  of  the  gland.  It  consists  of  three  lobes,  two  lateral  and  a  middle 
lobe  or  isthmus ;  the  lateral  lobes  are  distinguished  by  an  indentation 
upon  the  base  of  the  gland,  and  by  a  slight  furrow  upon  its  upper  and 
lower  surface.  The  third  lobe  or  isthmus  is  a  small  transverse  band 
which  passes  between  the  two  lateral  lobes  at  the  base  of  the  organ. 
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In  structure  the  proaUte  gland  i*  compoaed  of  lamilied  doeti,  tcnoi- 
nating  in  Inbulet  of  follicu^  pouches,  whkh  are  K>  doaelr  compieued 
as  lo  gJTc  lo  a  thin  Kction  of  the  gkuid  e.  cellular  appeHisnce  beneatL 
the  microscope.  Itiipalein  coloarandhaid  in  terture,aplitaea>ily  in 
the  couree  of  its  dncla,  uid  Is  BUrroimded  by  a  pleiiu  of  veini  which 
are  encloged  by  the  strong  fibroaa  membrane  with  which  it  ia  hmtlM, 
III  secretion  i>  poured  into  the  prostatic  portion  of  the  urethin  by 
fifteen  or  twenty  eicrelory  ducts.  The  urethra  in  passing  tlinnigii 
the  proiUte  lies  one-third  nearer  to  its  upper  than  ita  lower  auifiua. 


Upon  tlie  under  nir&ce 
of  the  base  of  the  bladder, 
and  couTerging  towanis  the 
base  of  the  prostate  gland, 
are  two  lobulated  and  some- 
wlut  pytiform  bodies,  about 
two  inches  in  length,  the 
tesiculs  seminalea.  Thar 
upper  turbce  is  in  craitact 
with  the  base  of  the  Uad- 
der;  the  under  aide  restt 
upon  the  rectum,  separated 
only  by  the  reclo-TeBcal 
£iscia;  the  larger  extremi- 
ties ate  directed  backwards 
and  outwards,  and  the 
smaller  ends  almost  roeet 
Bt  the  base  of  the  proUale. 
They  enclose  between  them 
a  triangular  space,  which  ia 
bounded  posteriorly  l^  the 
recto-vesical  fold  of  perito- 

Is  with  the  trigoDnm  lesicss  on  the  interior  of  the  bUdder.  Esdi 
i]a  is  fonned  by  the  eonvolutiDna  of  a  single  tube,  which  gives  off 
al  iiregular  oecal  branches.  It  is  endosed  in  a  dense  Gbrou 
brane,  derived  Intm  the  pelric  bscia,  and  is  constricted  beneath 
■thmuB  of  the  prostate  gUnd  into  a  small  eicretoi;  duct.     The 
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vas  deferens,  somewhat  enlarged  and  convoluted,  lies  along  the  inner 
border  of  each  vesicula,  and  is  included  in  its  fibrous  investment.  It 
communicates  with  the  duct  of  the  vesicula,  beneath  the  isthmus  of 
the  prostate,  and  forms*  the  ejaculatory  duct.  The  ejaculatory  duct 
is  about  three  quarters  of  an  inch  in  length,  and  running  forwards, 
first  between  the  base  of  the  prostate  and  the  istumus,  and  then 
through  the  tissue  of  the  vera  montanum,  opens  upon  the  mucous 
membrane  of  the  urethra,  near  its  fellow  of  the  opposite  side,  at  the 
anterior  extremity  of  that  process. 


MALE   ORGANS   OP   GENERATION. 

The  organs  of  generation  in  the  male  are,  the  penis  and  the  testes, 
with  their  appendages. 

The  Penis  is  divided  into  a  body,  root,  and  extremity.  The  body 
is  surrounded  by  a  thin  integument,  which  is  remarkable  for  the 
looseness  of  its  areolar  connexion  with  the  deeper  parts  of  the  organ, 
and  for  containing  no  adipose  tissue.  The  root  is  broad,  and  firmly 
adherent  to  the  rami  of  the  os  pubis  and  ischium  by  means  of  two 
strong  processes,  the  crura,  and  is  connected  to  the  symphysis  pubis 
by  a  fibrous  membrane,  the  ligamentum  suspensorium.  The  eatremity, 
or  glans  penis  resembles  an  obtuse  cone,  somewhat  compressed  firom 
above  downwards,  and  of  a  deeper  red  colour  than  the  surrounding 
skin.  At  its  apex  is  a  small  vertical  slit,  the  meatus  urinarius,  which 
is  bounded  by  two  more  or  less  protuberant  labia;  and,  extending 
backwards  from  the  meatus,  is  a  depressed  raphe,  to  which  is  at- 
tached a  loose  fold  of  mucous  membrane,  the  fraeniun  prseputiL  The 
base  of  the  glans  is  marked  by  a  projecting  collar,  the  corona  glandis, 
upon  which  are  seen  a  niunber  of  small  papillary  elevations,  formed  by 
the  aggregation  of  minute  sebaceous  glands,  the  glandulae  Tysoni 
(odoriferse).  Behind  the  corona  is  a  deep  fossa,  bounded  by  a  circular 
fold  of  integument,  the  prarpuiium^  which,  in  the  quiescent  state  of 
the  organ,  may  be  drawn  over  the  glans,  but,  in  its  distended  state,  is 
obliterated,  and  serves  to  facilitate  its  enlargement.  The  internal 
surface  of  the  prepuce  is  lined  by  mucous  membrane,  covered  by  a 
thin  cuticle  ;  this  membrane,  upon  reaching  the  base  of  the  glans,  is 
reflected  over  the  glans  penis,  and,  at  the  meatus  urinarius,  becomes 
continuous  with  the  mucous  lining  of  the  urethra. 

The  penis  is  composed  of  the  corpus  cavernosum  and  corpus  spon- 
giosum, and  contains  in  its  interior  the  longest  portion  of  the  urethra. 

*  It  has  been  customary  hitherto,  in  works  on  anatomv,  to  describe  the 
course  of  excretory  ducts  as  proceeding  from  the  gland,  and  passing  thence  to 
the  point  at  which  the  secretion  is  poured  out.  In  the  description  of  the  vas 
deferens,  with  its  connexion  with  the  duct  of  the  vesicula  seminalis,  I  have 
adopted  this  plan,  that  I  might  not  too  far  depart  from  established  habit.  But 
as  it  is  more  correct  and  consistent  with  the  present  state  of  science  to  consider 
the  gland  as  a  development  of  the  duct,  I  have  pursued  the  latter  principle  in 
the  description  of  most  of  the  other  glandular  organs  of  the  body. 
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The  Corpus  oavemoauin  is  distinguished  into  two  lateral  portions 
(corpora  cavernosa),  by  an  imperfect  septum  and  by  a  superior  and 
inferior  groove,  and  is  divided  posteriorly  into  two  crura.  It  is  firmly 
adherent,  by  means  of  its  crura,  to  the  rami  of  the  ossa  pubis  and 
ischia.  It  forms,  anteriorly,  a  single  rounded  extremity,  which  is 
received  into  a  fossa  in  the  base  of  the  glans  penis;  the  superior 
groove  lodges  the  dorsal  vessels  of  the  organ,  and  the  inferior  receives 
the  corpus  spongiosum.  Its  fibrous  tunic  is  thick,  elastic,  and  ex- 
tremely firm,  and  sends  a  number  of  fibrous  bands  and  cords  (tra- 
beculae)  inwards  from  its  inferior  groove,  which  cross  its  interior  in  a 
radiating  direction,  and  are  inserted  into  the  inner  walls  of  the  tunic. 
These  trabeculae  are  most  abundant  on  the  middle  line,  where  they 
are  ranged  vertically,  side  by  side,  somewhat  like  the  teeth  of  a  comb, 
and  constitute  the  imperfect  partition  of  the  corpus  cavemosum,  called 
septum  pectin^orme.  This  septum  is  more  complete  at  its  posterior 
than  towards  its  anterior  part. 

The  tunic  of  the  corpus  cavemosum  consists  of  strong  longitudinal 
fibrous  fasciculi,  closely  interwoven  with  each  other.  Its  internal 
structure  is  composed  of  erectile  tissue. 

The  Corpus  spongiosum  is  situated  along  the  under  surface  of  the 
corpus  cavemosum,  in  its  inferior  groove.  It  commences  by  its  pos- 
terior extremity  between  and  beneath  the  cmra  penis,  where  it  forms 
a  considerable  enlargement,  the  bulb,  and  terminates  anteriorly  by 
another  expansion,  the  glans  penis.  Its  middle  portion,  or  body,  is 
nearly  cylindrical,  and  tapers  gradually  from  its  posterior  towards  its 
anterior  extremity.  The  bulb  is  adherent  to  the  deep  perineal  &scia 
by  means  of  the  tubular  prolongation  of  the  anterior  layer,  which  sur- 
rounds the  membranous  portion  of  the  urethra;  in  the  rest  of  its 
extent  the  corpus  spongiosum  is  attached  to  the  corpus  cavemosum  by 
areolar  tissue,  and  by  veins  which  wind  around  that  body  to  reach 
the  dorsal  vein.  It  is  composed  of  erectile  tissue,  enclosed  by  a 
dense  fibrous  layer,  much  thinner  than  that  of  the  corpus  cavemosum, 
and  contains  in  its  interior  the  spongy  portion  of  the  urethra,  which 
lies  nearer  its  upper  than  its  lower  wall. 

Erectile  tissue  is  a  peculiar  cellulo-vascular  stracture,  entering  in 
considerable  proportion  into  the  composition  of  the  organs  of  genera- 
tion. It  consists  essentially  of  a  plexus  of  veins  so  closely  convoluted 
and  interwoven  with  each  other,  as  to  give  rise  to  a  cellular  appear- 
ance when  examined  upon  the  surface  of  a  section.  The  veins  form- 
ing this  plexus  are  smaller  in  the  glans  penis,  corpus  spongiosum,  and 
circumference  of  the  corpus  cavemosum,  than  in  the  central  part  of 
the  latter,  where  they  are  large  and  dilated.  They  have  no  other 
coat  than  the  internal  lining  prolonged  from  the  neighbouring  veins ; 
and  the  interstices  of  the  plexus  are  occupied  by  a  peculiar  reddish 
fibrous  tissue.  They  receive  their  blood  from  the  capillaries  of  the 
arteries  in  the  same  manner  with  veins  generally,  and  not  by  means 
of  vessels  having  a  peculiar  form  and  distribution,  as  described  by 
Muller.     The  helicine  arteries  of  that  physiologist  have  no  existence. 
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Vessels  and  Nerves. — The  arteries  of  the  penis  are  derived  from 
the  internal  pudic ;  they  are,  the  arteries  of  the  bulb,  arteries  of  the 
corpus  cavemosum,  and  dorsales  penis.  Its  veins  are  superficial  and 
deep.  The  deep  veins  run  by  the  side  of  the  deep  arteries,  and  ter- 
minate in  the  internal  pudic  veins.  The  superficial  veins  escape  in 
considerable  number  from  the  base  of  the  glans,  and  converse  on  the 
dorsum  penis,  to  form  a  large  dorsal  vein,  which  receives  ouer  veins 
from  the  corpus  cavemosum  and  spongiosum  in  its  course,  and  passes 
backwards  between  two  layers  of  the  ligamentum  suspensorium,  and 
through  the  deep  £Eiscia  beneath  the  arch  of  the  os  pubis,  to  terminate 
in  the  prostatic  and  vesical  plexuses. 

The  Lymphatics  terminate  in  the  inguinal  glands.  The  nerves  are 
derived  from  the  internal  pudic  nerve,  from  the  sacral  plexus,  and,  as 
shewn  by  Professor  Miiller  in  his  beautiful  monograph,  from  the 
hypogastric  plexus. 

URBTHRA. 

The  urethra  is  the  membranous  canal  extending  from  the  neck  of 
the  bladder  to  the  meatus  urinarius.  It  is  curved  in  its  course,  and  is 
composed  of  two  layers,  a  mucous  coat  and  an  elastic  fibrous  coat 
The  mucous  coat  is  thin  and  smooth;  it  is  continuous,  internally, 
with  the  mucous  membrane  of  the  bladder ;  externally,  with  the  in- 
vesting membrane  of  the  glans ;  and  at  certain  points  of  its  extent, 
with  the  lining  membrane  of  the  numerous  ducts  which  open  into  the 
urethra,  namely,  those  of  Cowper^s  glands,  the  prostate  glfiuad,  vasa  de- 
ferentia,  and  vesiculae  seminales.  The  elastic  fibrous  coat  varies  in 
thickness  in  the  different  parts  of  the  course  of  the  urethra :  it  is  thick 
in  the  prostate  gland,  forms  a  firm  investment  for  the  membranous 
portion  of  the  canal,  and  is  thin  in  the  spongy  portion,  where  it  serves 
as  a  bond  of  connexion  between  the  mucous  membrane  and  the  corpus 
spongiosum.  The  urethra  is  about  nine  inches  in  length,  and  is 
divided  into  a  prostatic,  membranous,  and  i^ngy  portion. 

The  ProstaUo  portion^  a  little  more  thaja  an  inch  in  length,  is 
situated  in  the  prostate  gland,  about  one-third  nearer  its  upper  than 
its  lower  sur£Eu%,  and  extending  firom  its  base  to  its  apex.  Upon  its 
lower  circumference  or  floor  is  a  longitudinal  fold  of  mucous  membrane, 
the  veru  tnontanum,  or  caput  gallinaginis,  and  on  each  side  of  the  veni, 
a  depressed  fossa,  the  prostatic  sinus^  in  which  are  seen  the  numerous 
openings  of  the  prostatic  ducts.  At  the  anterior  extremity  of  the  veru 
montanum  are  the  openings  of  the  two  ejaculatory  ducts,  and  between 
them  a  third  opening,  which  leads  backwards  into  a  small  csecal  sac, 
the  sinus  pocularis.  The  prostatic  portion  of  the  urethra,  when  dis- 
tended, is  the  most  dilated  part  of  the  canal ;  but,  excepting  during  the 
passage  of  urine,  is  completely  closed  by  means  of  a  ring  of  muscular 
tissue  which  encircles  the  urethra  as  fiEu:  as  the  anterior  extremity  of 
the  veru  montanum.  In  the  contracted  state  of  the  urethra,  the  veru 
montanum  acts  as  a  valve,  being  pressed  upwards  against  the  upper 


wall  of  the  canal ;  but,  during  the  action  of  the  detniaor  ma>cU  of 
the  bladder,  the  whole  ring  is  expanded  by  the  longitudinal  rauscular 
fibres  wbicli  are  inKTted  into  it ;  and  the  Tern  is  especially  drawn 
downwards  by  two  delicate  tendons,  which  have  been  traced  by 
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Mr.  Tyrrell,  from  the  posterior  fibres  of  the  detrusor  into  the  tissue  of 
this  process. 

The  Membranous  portion^  the  narrowest  part  of  the  canal,  is  some- 
what less  than  an  inch  in  length.  It  is  situated  between  the  two  layers 
of  the  deep  perineal  £iscia,  and  is  surrounded  by  the  fan-like  expansions 
of  the  upper  and  lower  segments  of  the  compressor  urethrae  muscle 
which  meet  at  the  raphe  along  its  upper  and  lower  surface.  It  is 
continuous  posteriorly  with  the  prostatic  urethra,  and  anteriorly  with  the 
spongy  portion  of  the  canal.  Its  coverings  are  the  mucous  membrane, 
elastic  fibrous  layer,  compressor  urethrae  muscle,  and  a  partial  sheath 
from  the  deep  perineal  fascia. 

The  Spongy  portion  forms  the  rest  of  the  extent  of  the  canal,  and  is 
lodged  in  the  corpus  spongiosum  from  its  commencement  at  the  deep 
perineal  fascia  to  the  meatus  urinarius.  It  is  narrowest  in  the  body, 
and  becomes  dilated  at  either  extremity,  posteriorly  in  the  bulb,  where 
it  is  named  the  bulbous  portion,  and  anteriorly  in  the  glans  penis, 
where  it  forms  the  fossa  navicularis.  The  meatus  urinarius  is  the 
most  constricted  part  of  the  canal ;  so  that  a  catheter,  which  will  enter 
that  opening,  may  be  passed  freely  through  the  whole  extent  of  a 
normal  urethra.  Opening  into  the  bulbous  portion  are  two  small  ex- 
cretory ducts  about  three-quarters  of  an  inch  in  length,  which  may  be 
traced  backwards,  between  the  coats  of  the  urethra  and  the  bulb,  to  the 
interval  between  the  two  layers  of  the  deep  perineal  fascia,  where 
they  ramify  in  two  small  lobulated  and  somewhat  compressed  glands 
of  about  the  size  of  peas.  These  are  Cowper's  glands ;  they  are 
situated  immediately  beneath  the  membranous  portion  of  the  urethra, 
and  are  enclosed  by  the  lower  segment  of  the  compressor  urethrae 
muscle  so  as  to  be  subject  to  muscular  compression.  Upon  the  whole 
of  the  internal  surface  of  the  spongy  portion  of  the  urethra,  particularly 
along  its  upper  wall,  are  numerous  small  openings  or  lacunae,  which  are 
the  apertures  of  mucous  glands  situated  in  the  submucous  areolar 
tissue.  The  openings  of  these  lacunae  are  directed  forwards,  and  are 
liable  occasionally  to  intercept  the  point  of  a  small  catheter  in  its 
passage  into  the  bladder.  At  about  an  inch  and  a  half  from  the  open- 
ing of  the  meatus  one  of  these  lacunae  is  generally  found  much  luger 
than  the  rest,  and  is  named  the  lacuna  m^igna.  In  a  preparation  of 
this  lacuna,  made  by  Sir  Astley  Cooper,  the  extremity  of  the  canal 
presents  several  large  primary  ramifications. 


TESTES. 

The  testes  are  two  small  glandular  organs  suspended  from  the  abdo- 
men by  the  spermatic  cords,  and  enclosed  in  an  external  tegumentary 
covering,  the  scrotum. 

The  Scrotum  is  distinguished  into  two  lateral  halves  or  hemispheres 
by  a  raplit^  which  is  continued  anteriorly  along  the  under  surface  of 
the  penis,  and  posteriorly  along  the  middle  line  of  the  perineum  to 
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the  anus.  Of  these  two  lateral  portions  the  left  is  somewhat  longer 
than  the  right,  and  corresponds  with  the  greater  length  of  the  sper- 
matic cord  on  the  left  side. 

The  scrotum  is  composed  of  two  layers,  the  integument,  and  a  propa 
covering,  the  dartos ;  the  integument  is  extremely  thin,  transparent, 
and  abundant,  and  beset  by  a  number  of  hairs  which  issue  obliquely 
from  the  skin,  and  have  prominent  roots.  The  dartos  is  a  thin  layer 
of  contractile  fibrous  tissue,  intermediate  in  properties  between  muscu- 
lar fibre  and  elastic  tissue ;  it  forms  the  proper  tunic  of  the  scrotum, 
and  sends  inwards  a  distinct  septum  (septum  scroti),  which  divides  it 
into  two  cavities  for  the  two  testes.  The  dartos  is  continuous  around 
the  base  of  the  scrotum  with  the  common  superficial  ftiscia  of  the  ab- 
domen and  perineum. 

The  Spermatic  cord  is  the  medium  of  communication  between  the 
testes  and  the  interior  of  the  abdomen ;  it  is  composed  of  arteries, 
veins,  lymphatics,  nerves,  the  excretory  duct  of  the  testicle  and  invest- 
ing tunics.  It  commences  at  the  internal  abdominal  ring,  where  the 
vessels  of  which  it  is  composed  converge,  and  passes  obliquely  along 
the  spermatic  canal ;  the  cord  then  escapes  at  the  external  abdominal 
ring  and  descends  through  the  scrotum  to  the  posterior  border  of  the 
testicle.  The  left  cord  is  somewhat  longer  than  the  right,  and  per- 
mits the  left  testicle  to  reach  a  lower  level  than  its  fellow. 

The  Arteries  of  the  spermatic  cord  are  the  spermatic  artery  from  the 
aorta ;  the  deferential  artery,  accompanying  the  vas  deferens,  from  the 
superior  vesical ;  and  the  cremasteric  branch  from  the  epigastric  artery. 
The  spermatic  veins  form  a  plexus,  which  constitutes  the  chief  bulk  of 
the  cord ;  they  are  provided  with  valves  at  short  intervals,  and  the 
smaller  veins  have  a  peculiar  tendril-like  arrangement  which  has  ob- 
tained for  them  the  name  of  vasa  pampiniformia.  The  lymphatics  are 
of  large  size,  and  terminate  in  the  lumbar  glands.  The  nerves  are  the 
spermatic  plexus,  which  is  derived  from  the  aortic  and  renal  plexus, 
the  genital  branch  of  the  genito-crural  nerve,  and  the  scrotal  branch  of 
the  ilio-scrotal. 

The  Vas  deferens,  the  excretory  duct  of  the  testicle,  is  situated  along 
the  posterior  border  of  the  cord,  where  it  may  easily  be  distinguished 
by  the  hard  and  cordy  sensation  which  it  communicates  to  the  fingers. 
Its  parietes  are  very  thick  and  tough,  and  its  canal  extremely  small 
and  lined  by  the  mucous  membrane  continued  from  the  urethra. 

The  Coverings  of  the  spermatic  cord  are  the  spermatic  fiEiscia,  cre- 
master  muscle,  and  fascia  propria.  The  spermatic  £ascia  is  a  prolongar 
tion  of  the  intercolumnar  fascia,  derived  ftom  the  borders  of  the  exter- 
nal abdominal  ring  during  the  descent  of  the  testicle  in  the  foetus. 
The  cremasteric  covering  (erythroid)  is  the  thin  muscular  expansion 
formed  by  the  spreading  out  of  the  fibres  of  the  cremaster,  which  is 
likewise  carried  down  by  the  testis  during  its  descent.  The  &scia 
propria  is  a  continuation  of  the  infundibiliform  process  from  the  trans- 
versalis  fascia  which  immediately  invests  the  vessels  of  the  cord,  and 
is  also  obtained  during  the  descent  of  the  testis. 
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The  Testis  {teatkle)  ia  B  una]!  oblong  and  lomided  gland,  somewhat 
compressed  upon  the  iideA  and  behind)  and  euBpended  in  the  cavity  of 
the  scrotum  by  the  spermatic  cord. 

It*  positioQ  in  the  sctotnin  is  oblique ;  so  that  the  upper  eitremity 
is  directed  upwards  and  lanmtis,  and  a  tittle  outwards;  the  lower, 
downwards  and  backwards,  and  a  little  inwards  ;  the  convex  suites 
looks  forwards  and  downwards,  and  the  Sattened  sur&ce  to  which  the 
cord  ia  attached,  backwards  and  upwards.  Lying  against  its  outer  and 
posterior  border  is  a  flattened  body  which  follows  the  comae  of  the 
testicle,  and  extends  from  iti  upper  to  iu  lower  extremity;  this  body 
is  naoied,  from  its  relation  to  ike  leslis,  epididgTBia  (iri  upon,  Hhi/m 
the  testicle) ;  it  is  divided  inlu  a  central  ^trt  or  body,  an  upper  extre- 
mity or  globus  major,  and  a  lower  eitremily,  globus  minor  (cauda) 
epididymis.  The  globus  major  is  situated  upon  the  upper  end  of  the 
teatide,  to  which  it  is  closely  adhetcnt  the  globus  m'nor  's  placed  at 
''     '  '     >  attached  to  the 
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upwards,  to  become  continnous  with 
the  vas  deferens.  The  testis  is  in- 
vested by  three  tunics,  tunica  vagi- 
nalis, tunica  alhuginea,  and  tunica 
vasculosa ;  and  is  connected  to  the 
inner  aiirWe  of  the  dartot  by  a 
large  quantity  of  extremely  loose 
areolar  tisaue,  in  which  fat  is  never 
deposited,  but  which  is  very  sus- 
ceptible of  serous  uifiltratian. 

The  Tunica  tyagni^is  is  a  pouch 
of  serODB  membrane  derived  from 
the  peritoneum  in  the  descent  of  the 
testis,  and  afterwards  obliterated 
from  the  abdomen  to  within  a  short 
distance  of  the  gland.  Like  other 
serous  coverings,  it  is  a  shut  sac, 
infesting  the  organ,  and  thence 
reflected  so  as  to  form  a  bag  anond  its  dicumference ;  hence  it  is 
divided  into  the  Itmica  mginaliM  propria,  and  tunica  vagiaalia  tifleira. 
The  tunica  vaginalis  propria  covers  the  lur&ce  of  the  tunica  alhuginea. 


Abroai  cords  in  a  rsdiued  djiec 
nea.  TTie  cut  extTequti«  of  the 
lis;  and  thcae  above,  to  the  ana 
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and  Burrounds  the  epididymis,  connecting  it  to  the  testis  by  means  of 
a  distinct  duplicature.  The  tunica  vaginalis  reflexa  is  attached  by  its 
external  sur^e,  through  the  medium  of  a  quantity  of  loose  areolar  tis- 
sue, to  the  inner  surface  of  the  dartos.  Between  the  two  layers  is  the 
smooth  surface  of  the  shut  sac,  moistened  by  its  proper  secretion. 

The  Tunica  alhuginea  (dura  mater  testis)  is  a  thick  fibrous  mem- 
brane of  a  bluish  white  colour,  and  the  proper  tunic  of  the  testicle. 
It  is  adherent  externally  to  the  tunica  vaginalis  propria,  and  firom  the 
union  of  a  serous  with  a  fibrous  membrane  is  considered  a  fibro-serons 
membrane,  like  the  dura  mater  and  pericardium.  After  surrounding 
the  testicle,  the  tunica  albuginea  is  reflected  firom  its  posterior  border 
into  the  interior  of  the  gland,  and  forms  a  projecting  longitudinal 
ridge,  which  is  called  the  mediastinum  testis  (corpus  Highmorianum*), 
from  which  numerous  fibrous  cords  (trabeculae,  septula)  are  given  ofi^ 
to  be  inserted  into  the  inner  surface  of  the  tunic.  The  mediastinum 
serves  to  contain  the  vessels  and  ducts  of  the  testicle  in  their  passage 
into  the  substance  of  the  organ,  and  the  fibrous  cords  are  admirably 
fitted,  as  has  been  shewn  by  Sir  Astley  Cooper,  to  prevent  com- 
pression of  the  gland.  If  a  transverse  section  be  made  of  the  testis, 
and  the  surface  of  the  mediastinum  examined,  it  will  be  observed 
that  the  blood-vessels  of  the  substance  of  the  organ  are  situated  near 
the  posterior  border  of  the  mediastinum,  while  the  divided  ducts  of  the 
rete  testis  occupy  a  place  nearer  the  free  margin. 

The  Tunica  vascidosa  (pia  mater  testis)  is  the  nutrient  membrane  of 
the  testis ;  it  is  situated  immediately  within  the  tunica  albuginea,  and 
encloses  the  substance  of  the  gland,  sending  processes  inwards  between 
the  lobules,  in  the  same  manner  that  the  pia  mater  is  reflected  between 
the  convolutions  of  the  brain. 

The  substance  of  the  testis  consists  of  numerous  conical  flattened 
lobules  (lobuli  testis),  the  bases  being  directed  towards  the  surfece  of 
the  organ,  and  the  apices  towards  the  mediastinum.  Krause  found 
between  four  and  five  hundred  of  these  lobules  in  a  single  testis. 
Each  lobule  is  invested  by  a  distinct  sheath  formed  of  two  layers,  one 
being  derived  from  the  tunica  vasculosa,  the  other  from  the  tunica 
albuginea.  The  lobule  is  composed  of  one  or  several  minute  tubnli, 
tuindi  seminiferi,f  exceedingly  convoluted,  anastomosing  frequentiy 
with  each  other  near  their  extremities,  terminating  in  loops  or  in  free 
caecal  ends,  and  of  the  same  diameter  (yj^  of  an  inch,  Lauth)  through- 
out The  tubuli  seminiferi  are  of  a  bright  yellow  colour ;  they  become 
less  convoluted  in  the  apices  of  the  lobules,  and  terminate  by  forming 
between  twenty  and  thirty  small  straight  ducts  of  about  twice  the  dia- 

*  Nathaniel  Highmore,  a  physician  of  Oxford,  in  his  "  Corporis  Humani 
Disquisitio  Anatomica,"  published  in  1651,  considers  the  corpus  Highmo- 
rianuni  as  a  duct  formed  oy  the  convergence  of  the  fibrous  cords,  which  he 
mistakes  for  smaller  ducts. 

t  Lauth  estimates  the  whole  number  of  tubuli  seminiferi  in  each  testis  at 
840.  and  their  average  length  at  2  feet  3  inches.  According  to  this  calculation, 
the  whole  length  of  the  tubuli  seminiferi  would  be  1890  feet. 


meter  of  the  tnbuli  seminiferi,  the 
vata  recta.  The  Taia  recta  enter  the 
BubatODCe  of  the  mediutinum,  and 
terminate  in  from  (even  to  thirteen 
dncta,  smaller  in  diameter  than  the 
vosa  recta.  These  ducts  pursue  a 
waving  course  ftum  below  upwards 
throu^  the  flbrons  tissue  of  the 
mediaBlmum  thev  cammunicale 
&eet)  with  each  other  and  constitute 
the  nte  tatta  At  the  upper  extre 
mil;  of  the  mediaalmum  the  ducts 
of  the  retfl  testis  terminate  in  from 


convolutions  a  series  of  conical 
masses,  the  com  vascnhtt  from  the 
bases  of  these  cones  tubes  of  larger 
size  proceed,  which  constitute  bv 
then:  complex  convolutions  the  body 
of  the  epididymis  The  tubes 
become  gTBduallj  larger  towards 
the  lower  end  of  tlie  epididymis, 
and  temiitiate  in  a  single  large 
and  convoluted  duct,  the  las  de 
ferens. 

The  Epididgmii  is  formed  by  tlie  convolutions  of  the  excretory 
seminal  ducts,  external  to  the  testis,  previously  to  their  termination 
in  the  VBS  deferens.  The  more  numerous  convolutions  and  the  aggre- 
gation of  the  coni  vasculoM  at  the  upper  end  of  the  organ  conslilate 
the  globus  major;  the  continuation  of  tJie  convolutions  downwards  is 
the  body;  and  the  smaller  number  of  convolutions  of  the  single  tube 
at  the  lower  extremity,  the  globus  minor.  The  tubuli  are  connected 
together  by  a  very  delicate  areolar  tissue,  and  are  enclosed  by  the  tunica 
vaginalis. 

A  small  convoluted  duct,  of  variable  length,  is  generally  connected 
with  the  duct  of  the  epididymis  immediately  before  the  commence- 
mentof  the  vas  deferens.  This  isChevascnlum  aberrans  of  Haller;  it 
is  attached  to  the  epididymis  by  the  areolar  tissue  in  which  that  body 

*  AnalDuif  of  the  testis.    1,  I,  The  tunics  alhu;in«.    3.  s.  The  mediu- 
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is  enveloped.    Sometimes  it  becomes  dilated  towards  its  extremity,  bat 
more  frequently  retains  the  same  diameter  throughout. 

The  Vas  deferens  may  be  traced  upwards  in  the  course  of  the  seminal 
fluid,  from  the  globus  minor  of  the  epididymis  along  the  posterior  part 
of  the  spermatic  cord,  and  along  the  spermatic  canal  to  the  internal  ab- 
dominal ring.  From  the  ring  it  is  reflected  inwards  to  the  side  of  the 
fundus  of  the  bladder,  and  descends  along  its  posterior  surface,  crossing 
the  direction  of  the  ureter,  to  the  inner  border  of  the  vesicula  seminalis. 
In  this  situation  it  becomes  somewhat  larger  in  size  and  convoluted, 
and  terminates  at  the  base  of  the  prostate  gland,  by  uniting  with  the 
duct  of  the  vesicula  seminalis  and  constituting  the  ejaculatory  duct 
The  ejaculatory  duct,  which  is  thus  formed  by  Ae  junction  of  the  duct 
of  the  vesicula  seminalis  with  the  vas  deferens,  passes  forwards  to  the 
anterior  extremity  of  the  veru  montanum,  where  it  terminates  by  open- 
ing into  the  prostatic  urethra. 


FEMALE  PELVIS. 

The  peculiarities  in  the  form  of  the  female  pelvis  have  already  been 
examined  with  the  anatomy  of  the  bones  (p.  94).  Its  lining 
boundaries  are  the  same  with  those  of  the  male.  The  contents  are, 
the  bladder,  vagina,  uterus  with  its  appendages,  and  the  rectum. 
Some  portion  of  the  small  intestines  also  occupies  the  upper  part  of 
its  cavity. 

The  Bladder  is  in  relation  with  the  os  pubis  in  front,  with  the  uterus 
behind,  from  which  it  is  usually  separated  by  a  convolution  of  small 
intestine,  and  with  the  neck  of  the  uterus  and  vagina  beneath.  The 
form  of  the  female  bladder  corresponds  with  that  of  the  pelvis,  being 
broad  from  side  to  side,  and  often  bulging  more  on  one  side  than  on 
the  other.  This  is  particularly  evident  after  frequent  parturition.  The 
coats  of  the  bladder  are  the  same  as  those  of  the  male. 

The  Urethra  is  about  an  inch  and  a  half  in  length,  and  is  lodged  in 
the  upper  wall  of  the  vagina  in  its  course  downwards  and  forwards, 
beneath  the  arch  of  the  os  pubis,  to  the  meatus  urinarius.  It  is  lined  by 
mucous  membrane,  which  is  disposed  in  longitudinal  folds,  and  is  con- 
tinuous internally  with  that  of  the  bladder,  and  extemaJly  with  the 
vulva  ;  the  mucous  membrane  is  surrounded  by  a  proper  coat  of  elastic 
tissue,  to  which  the  muscular  flbres  of  the  detrusor  urinae  are  attached. 
It  is  to  the  elastic  tissue  that  is  due  the  remarkable  dilatability  of  the 
female  urethra,  and  its  speedy  return  to  its  original  diameter.  The 
meatus  is  encircled  by  a  ring  of  flbrous  tissue,  which  prevents  it  from 
distending  with  the  same  facility  as  the  rest  of  the  canal ;  hence  it  is 
sometimes  advantageous  in  performing  this  operation  to  divide  the 
margin  of  the  meatus  slightly  with  the  knife. 

Vagina. — The  Vaffina  is  a  membranous  canal,  leading  from  the 
vulva  to  the  uterus,  and  corresponding  in  direction  with  the  axis  of 
the  outlet  of  the  pelvis.    It  is  constricted  at  its  conunencement,  but 
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near  the  uterus  becomes  dilated ;  and  is  closed  by  the  contact  of  the 
anterior  with  the  posterior  wall.  Its  length  is  variable;  but  it  is 
always  longer  upon  the  posterior  than  upon  the  anterior  wall,  the 
former  being  usually  about  five  or  six  inches  in  length,  and  the  latter 
four  or  five.  It  is  attached  to  the  cervix  of  the  uterus,  which  latter 
projects  into  the  upper  extremity  of  the  canaL 

In  Structure  the  vagina  is  composed  of  a  mucowt  lining^  a  layer  of 
erectile  tissue^  and  an  external  tunic  of  contradUe  Jibrous  tissue,  re- 
sembling the  dartos  of  the  scrotum.  The  upper  fourth  of  the  posterior 
wall  of  the  vagina  is  covered,  on  its  pelvic  surfEice,  by  the  peritoneum ; 
while  in  front  the  peritoneum  is  reflected  from  the  upper  part  of  the 
cervix  of  the  uterus  to  the  posterior  surface  of  the  bladder.  On  each 
side  it  gives  attachment  superiorly  to  the  broad  ligaments  of  the 
uterus ;  and  inferiorly  to  the  pelvic  fascia  and  levatores  ani. 

The  Mucous  membrane  presents  a  number  of  transverse  papUke  or 
ru^iB  upon  its  upper  aud  lower  sur&ces,  which  extend  outwards  on 
each  side  from  a  middle  rapM.  The  transverse  papillae  and  raphe  are 
more  apparent  upon  the  upper  than  upon  the  lower  sur£Eice,  and  the 
two  raph6  are  called  the  columns  of  the  vagina*  The  mucous  mem- 
brane is  covered  by  a  thin  cuticular  epithelium,  which  is  continued 
from  the  labia,  and  terminates  by  a  fringed  border  at  about  the  middle 
of  the  cervix  uteri. 

The  Middle  or  erectile  layer  consists  of  erectile  tissue  enclosed  be- 
tween two  layers  of  fibrous  membrane ;  this  layer  is  thickest  near  the 
commencement  of  the  vagina,  and  becomes  g^radually  thinner  as  it 
approaches  the  uterus. 

The  External,  or  dartoid  layer  of  the  vagina,  serves  to  connect  it  to 
the  surrounding  viscera.  Thus,  it  is  very  closely  adherent  to  the 
under  surface  of  the  bladder,  and  drags  that  organ  down  with  it  in 
prolapsus  uteri.  To  the  rectum  it  is  less  closely  connected,  and  that 
intestine  is  therefore  less  frequently  affected  in  prolapsus. 


UTERUS. 

The  Uterus  is  a  flattened  organ  of  a  pyriform  shape,  having  the  base 
directed  upwards  and  forwards,  and  the  apex  downwards  and  back- 
wards in  the  line  of  the  axis  of  the  inlet  of  the  pelvis,  and  forming  a 
considerable  angle  with  the  course  of  the  vagina.  It  is  convex  on  its 
posterior  surface,  and  somewhat  flattened  upon  its  anterior  aspect.  In 
the  unimpregnated  state  it  is  about  three  inches  in  length,  two  in 
breadth  across  its  broadest  part,  and  one  in  thickness,  and  is  divided 
into  fundus,  body,  cervix,  and  os  uteri.  At  the  period  of  puberty  the 
uterus  weighs  about  one  ounce  and  a  half ;  after  parturition  from  two 
to  three  ounces  ;  and  at  the  ninth  month  of  utero-gestation  from  two 
to  four  pounds. 

The  Fundus  and  body  are  enclosed  in  a  duplicature  of  peritoneum, 
which  is  connected  with  the  two  sides  of  the  pelvis,  and  forms  a  trans- 


Terse  Kptum  between  the  bladder  and  rectom.  The  fblda  formed  b; 
thi)  duplicatim  of  peritoneum  on  either  side  of  the  oigan  are  the  hnai 
Uffametiti  a!  the  nterus.     The  cervu  la  tfae  lower  portion  of  the  ornii ; 
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to  its  upper  part  is  attached  the  upper  extremity  of  the  vagina,  and  at 
its  extremity  is  an  opening  which  is  nearly  round  in  the  virgin,  and 
transverse  after  parturition,  the  os  ideriy  bounded  before  and  behind 
by  two  labia ;  the  anterior  labium  being  the  most  thick,  and  the  poste- 
rior somewhat  the  longest.  The  opening  of  the  os  uteri  is  of  consi'- 
derable  size,  and  is  named  the  orificium  uteri  externum ;  the  canal 
then  becomes  narrowed,  and  at  the  upper  end  of  the  cervix  is  con- 
stricted into  a  smaller  openmg,  the  orificium  internum.*  At  this 
point  the  canal  of  the  cervix  expands  into  the  shallow  triangular  cavity 
of  the  uterus,  the  inferior  angle  corresponding  with  the  orificium 
internum,  and  the  two  superior  angles,  which  are  funnel-shaped,  and 
represent  the  original  bicomute  condition  of  the  organ,  with  the  com- 
mencement of  the  Fallopian  tubes.  In  the  canal  of  the  cervix  uteri 
are  two  or  three  longitudinid  folds,  to  which  numerous  oblique  folds 
converge  so  as  to  give  the  idea  of  branches  from  the  stem  of  a  tree  ; 
hence  this  appearance  has  been  denominated  the  arbor  vitm  tUerina. 
Between  these  folds,  and  around  the  os  uteri,  are  numerous  mucous 
follicles.  It  is  the  closure  of  the  mouth  of  one  of  these  follicles,  and 
the  subsequent  distention  of  the  follicle  with  its  proper  secretion,  that 
occasions  those  vesicular  appearances  so  often  noticed  within  the  mouth 
and  cervix  of  the  uterus,  csJled  the  ovula  o/Nabatk. 

Structure. — The  uterus  is  composed  of  three  tunics ;  of  an  external 
or  seroits  coat  derived  from  the  peritoneum,  which  constitutes  the 
duplicatures  on  each  side  of  the  organ  called  the  broad  ligaments ;  of 
a  middle  or  nmscular  coai,  which  gives  thickness  and  bulk  to  the 
uterus ;  and  of  an  internal  or  mucous  membrane^  which  lines  its  in- 
terior, and  is  continuous  on  the  one  hand  with  the  mucous  lining  of 
the  Fallopian  tubes,  and  on  the  other  with  that  of  the  vagma.  In 
the  unimpregnated  state  the  muscular  coat  is  exceedingly  condensed  in 
texture,  offers  considerable  resistance  to  section  with  the  scalpel,  and 
appears  to  be  composed  of  whitish  fibres  inextricably  interlaced  and 
mingled  with  blood-vessels.  In  the  impregnated  uterus  the  fibres  are 
of  large  size,  and  distinct,  and  are  disposed  in  two  layers,  superficial 
and  deep.  The  superficial  layer  consists  of  fibres  which  pursue  a  ver- 
tical direction,  some  being  longitudinal,  and  others  oblique.  The 
longitudinal  fibres  are  found  principally  upon  the  middle  line,  forming 
a  thin  plane  upon  the  anterior  and  posterior  fisu^e  of  the  organ  and 
upon  its  fundus.  The  oblique  fibres  occupy  chiefly  the  sides  and 
fundus.  At  the  angles  of  the  uterus  the  fibres  of  the  superficial  layer 
are  continued  outwards  upon  the  Fallopian  tubes,  and  into  the  round 
ligaments  and  ligaments  of  the  ovaries.  The  deep  layer  consists 
of  two  hollow  cones  of  circular  fibres  having  their  apex  at  the  open- 
ings of  the  Fallopian  tubes,  and  by  their  bases  intermingling  with 
each  other  on  the  body  of  the  organ.  These  fibres  are  continuous 
with  the  deep  muscular  layer  of  the  Fallopian  tubes,  and  indicate  the 

*  The  orificium  internum  is  not  unfrequently  obliterated  in  old  persons. 
Indeed,  this  obliteration  is  so  common,  as  to  have  induced  Mayer  to  regard  it 
as  normal. 
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primitive  formation  of  the  uterus  by  the  blending  of  these  two  canak 
Around  the  cervix  uteri  the  muscular  fibres  assume  a  circular  form 
interlacing  with  and  crossing  each  other  at  acute  angles.  The  mvam 
membrane  is  provided  with  a  columnar  ciliated  epithelium,  which  ex- 
tends from  the  middle  of  the  cervix  uteri  to  the  extremities  of  the 
Fallopian  tubes. 

Vessels  and  Nerves. — ^The  Arteries  of  the  uterus  are  the  ntmne 
from  the  internal  iliac,  and  the  spermatic  from  the  aorta.  The  vem 
are  very  large  and  remarkable ;  in  the  impregnated  uterus  they  are 
called  sinuses,  and  consist  of  canals  channeled  through  the  substance 
of  the  organ,  being  merely  lined  by  the  internal  membrane  of  the 
veins.  They  terminate  on  each  side  of  the  uterus  in  the  uterine 
plexuses.     The  lymphatics  terminate  in  the  lumbar  glands. 

The  Nerves  of  the  uterus  are  derived  from  the  hypogastric  and 
spermatic  plexuses,  and  from  the  sacral  plexus.  They  have  beoi 
made  the  subject  of  special  investigation  by  Dr.  Robert  Lee,  who  hu 
successfully  repaired  the  omission  made  by  Dr.  William  Hunter,  in 
this  part  of  the  anatomy  of  the  organ.'  In  his  numerous  dissections 
of  the  uterus,  both  in  the  unimpregnated  and  gravid  state,  Dr. 
Lee  has  made  the  discovery  of  several  large  nervous  ganglia  and 
plexuses.  The  principal  of  these,  situated  on  each  side  of  the  cervix 
uteri  immediately  behind  the  ureter,  he  terms  the  hypoffoslric  gang- 
lion; it  receives  the  greater  number  of  the  nerves  of  the  hypogastric 
and  sacral  plexus,  and  distributes  branches  to  the  uterus  vagina, 
bladder,  and  rectum.  Of  the  branches  to  the  uterus,  a  large  fiud- 
culus  proceeds  upwards  by  the  side  of  the  organ  towards  its  angle, 
where  they  communicate  with  branches  of  the  spermatic  plexus, 
and  form  another  large  ganglion,  which  he  designates  the  mermatie 
panglion,  and  which  supplies  the  fundus  uteri.  Besides  these.  Dr. 
Lee  describes  vesical  and  vaginal  ganglia^  and  anterior  and  posterior 
subperitoneal  ganglia,  and  pUomses,  which  communicate  with  the  pre- 
ceding, and  constitute  an  extensive  nervous  rete  over  the  entire  utenis. 
Dr.  Lee  concludes  his  observations  by  remariring : — ^  These  dissec- 
tions prove  that  the  human  uterus  possesses  a  great  system  of  nerves, 
which  enlarges  with  the  coats,  blood-vessels,  and  absorbents,  during 
pregnancy,  and  which  returns  after  parturition  to  its  original  condi- 
tion before  conception  takes  place.  It  is  chiefly  by  the  influence  of 
these  nerves  that  the  uterus  performs  the  varied  functions  of  menstrua- 
tion, conception,  and  parturition,  and  it  is  solely  by  their  means  that  | 
the  whole  fabric  of  the  nervous  system  sympathises  with  the  dififeicnt 
morbid  affections  of  the  uterus.  If  these  nerves  of  the  uterus  could 
not  be  demonstrated,  its  physiology  and  pathology  would  be  com- 
pletely inexplicable."* 

*  Philosophical  Transactions  for  1842, 
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The  Appendages  of  the  uterus  are  enclosed  by  the  lateral  dnplica- 
tures  of  peritoneum,  called  the  broad  ligaments.  They  are  the 
Fallopian  tubes  and  ovaries. 

The  Fallopian*  tubes  or  oviducts,  the  uterine  trumpets  of  the 
French  writers,  are  situated  in  the  upper  border  of  the  broad  liga- 
ments, and  are  connected  with  the  superior  angles  of  the  uterus. 
They  are  somewhat  trumpet-shaped,  being  much  smaller  at  the  uterine 
than  at  the  free  extremity,  and  narrower  in  the  middle  than  at  either 
end.  Each  tube  is  about  four  or  five  inches  in  length,  and  more  or 
less  flexuous  in  its  course.  The  canal  of  the  Fallopian  tube  is  ex- 
ceedingly minute,  its  inner  extremity  opens  by  means  of  the  ostium 
uterinum  into  the  upper  angle  of  the  cavity  of  the  uterus,  and  the 
opposite  end  into  the  cavity  of  the  peritoneum.  The  fi«e  or  expanded 
extremity  of  the  Fallopian  tube  presents  a  double  and  sometimes  a 
triple  series  of  small  processes  or  fringes,  which  surround  the  margin  of 
the  trumpet  or  funnel-shaped  opening,  the  ostium  abdominale.  This 
fringe-like  appendage  to  the  end  of  the  tube  has  gained  for  it  the 
appellation  of  the  fimbriated  extremity ;  and  the  remarkable  manner 
in  which  this  circular  fringe  applies  itself  to  the  sur^ice  of  the  ovary 
during  sexual  excitement,  the  additional  title  of  morsus  diaboli.  One 
of  these  processes,  longer  than  the  rest,  or,  according  to  Cruveilhier,  a 
distinct  ligamentous  cord,  is  attached  to  the  distal  end  of  the  ovary, 
and  serves  to  guide  the  tube  in  its  seizure  of  that  organ. 

The  Fallopian  tube  is  composed  of  three  tunics,  an  external  and 
loose  investment  derived  from  the  peritoneum ;  a  middle  or  muscular 
coat,  consisting  of  circular  [internal]  and  longitudinal  [external]  fibres, 
continuous  with  those  of  the  uterus ;  and  an  internal  or  lining  mucous 
membrane,  which  is  continuous  on  the  one  hand  with  the  mucous 
membrane  of  the  uterus,  and  at  the  opposite  extremity  with  the  peri- 
toneum. In  the  minute  canal  of  the  tube  the  mucous  membrane  is 
thrown  into  longitudinal  folds  or  rugae,  which  indicate  the  adaptation 
of  the  tube  for  dilatation. 

The  Ovaries  are  two  oblong  flattened  and  oval  bodies  of  a  whitish 
colour,  situated  in  the  posterior  layer  of  peritoneum  of  the  broad  liga- 
ments. They  are  connected  to  the  upper  angles  of  the  uterus  at  each 
side  by  means  of  a  rounded  cord,  consisting  chiefly  of  muscular  fibres 
derived  from  the  uterus,  the  liffament  o/the  ovary. 

In  structure  the  ovary  is  composed  of  a  cellulo-fibrous  parenchyma 
or  stroma,  traversed  by  blood-vessels,  and  enclosed  in  a  capsule  con- 
sisting of  three  layers ;  a  vascular  layer,  which  is  situated  most  in- 
ternally and  sends  processes  inwards  to  the  interior  of  the  organ ;  a 

*  Gabriel  Fallopius,  a  nobleman  of  Modena,  was  one  of  the  founders  of 
niodem  anatomy.  He  was  Professor  at  Ferrara,  then  at  Fisa,  and  afterwards 
succeeded  Vesahus  at  Padua.  His  principal  observations  are  collected  in  a 
work,  "  Observationes  Anatomicae/'  which  he  published  in  1561. 
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middle  or  fibrous  layer  of  considerable  density,  and  an  external  invest- 
ment of  peritoneum.  In  the  ceUs  of  the  stroma  of  the  ovary  the 
small  vesicles  or  ovisacs  of  the  future  ova,  the  Graafian  yesides,  as 
they  have  been  termed,  are  developed.  There  are  usually  abbot 
fifteen  fiilly  formed  Graafian  vesicles  in  each  ovary  ;  and  Dr.  Martin 
Barry  has  shown  that  countless  numbers  of  microscopic  oyiaacs  exist 
in  the  parenchyma  of  the  organ,  and  that  very  few  out  of  these  are 
perfected  so  as  to  produce  ova. 

After  conception  a  yellow  spot,  the  corpus  liUeum^  is  found  in  one 
or  both  ovaries.  The  corpus  luteum  is  a  globular  mass  of  yellow, 
Bpongy  tissue,  traversed  by  white  areolar  bands,  and  containing  in  its 
centre  a  small  cavity,  more  or  less  obliterated,  which  viras  originaDy 
occupied  by  the  ovum.  The  interior  of  the  cavxty  is  lined  by  a 
puckered  membrane,  the  remains  of  the  ovisac.  In  recent  corpofs 
lutea  the  opening  by  which  the  ovum  escaped  from  the  ovisac  through 
the  capsule  of  the  ovary  is  distinctly  visible ;  when  closed,  a  snuD 
cicatrix  may  be  seen  upon  the  sur&ce  of  the  ovary  in  the  situation  of 
the  opening.  A  similar  appearance  to  the  preceding,  but  of  smaller 
size,  and  without  a  central  cavity,  is  sometimes  met  with  in  the  ovaries 
of  the  virgin ;  this  is  9.faXse  corpus  luteum. 

Vessels  and  Nerves* — The  Arteries  of  the  ovaries  are  the  spermatic ; 
their  nerves  are  derived  firom  the  spermatic  plexus. 

The  Round  ligaments  are  two  muscular  and  fibrous  cords  si- 
tuated between  the  layers  of  the  broad  ligaments,  and  extending  {mm 
the  upper  angles  of  the  uterus,  and  along  the  spermatic  canals  to  the 
labia  majora,  in  which  they  are  lost.  They  are  accompanied  by  a 
small  artery,  by  several  filaments  of  the  spermatic  plexus  of  nerves, 
and  by  a  plexus  of  veins.  The  latter  occasionally  become  varicose, 
and  form  a  small  tumour  at  the  external  abdominal  ring  which  has 
been  mistaken  for  inguinal  hernia.  The  round  ligaments  serve  to  re- 
tain the  uterus  in  its  proper  position  in  the  pelvis,  and  during  utero- 
gestation  to  draw  the  anterior  sur&ce  of  the  organ  ag;ainst  tl^  abdo- 
minal pariet^s. 


EXTERNAL  ORGANS  OF  GENERATION. 

The  female  organs  of  generation  are  divided  into  the  internal  and 
external ;  the  internal  are  contained  within  the  pelvis,  and  have  been 
abready  described ;  they  are  the  vagina,  uterus,  ovaries,  and  Fallopian 
tubes.  The  external  organs  are  the  mons  Veneris,  labia  majora,  labia 
minora,  clitoris,  meatus  urinarius,  and  the  opening  of  the  vagina. 

The  Mons  Veneris  is  the  eminence  of  integument,  situated  upon  the 
front  of  the  ossa  pubis.  Its  areolar  tissue  is  loaded  with  adipose  sub- 
stance, and  the  surfJEice  covered  with  hairs. 

The  Labia  mqpra  are  two  large  longitudinal  folds  of  integument, 
consisting  of  fat  and  loose  areolar  tissue.  They  enclose  an  elliptical 
fissure,  the  common  urino- sexual  opening  or  vulva.     The  vulva  re- 
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ceives  the  inferior  opening  of  the  urethra  and  yag^na,  and  is  bounded 
anteriorly  by  the  commissura  superior,  and  posteriorly  by  the  commis- 
sura  inferior.  Stretching  across  the  posterior  commissure  is  a  small 
transverse  fold,  ihefrcmtdum  labiorum  or  fourchette,  which  is  ruptured 
during  parturition,  and  immediately  within  this  fold  is  a  small  cayity, 
the  fossa  navtcularis.  The  breadth  of  the  perineum  is  measured  from 
the  posterior  commissure  to  the  margin  of  the  anus,  and  is  usually 
not  more  than  an  inch  across.  The  external  sur&ce  of  the  labia  is 
covered  with  hairs ;  the  inner  sur&ce  is  smooth,  and  lined  by  mucous 
membrane,  which  contains  a  number  of  sebaceous  follicles,  and  is 
covered  by  a  thin  cuticular  epithelium.  The  use  of  the  labia  majora 
is  to  favour  the  extension  of  the  vulva  during  parturition  ;  for,  in  the 
passage  of  the  head  of  the  foetus,  the  labia  are  completely  unfolded 
and  effaced. 

The  Labia  minora^  or  nymphcB^  are  two  smaller  folds  situated  within 
the  labia  majora.  Superiorly  they  are  divided  into  two  processes, 
which  surround  the  glans  clitoridis,  the  superior  fold  forming  the 
prseputium  clitoridis,  and  the  inferior  its  firaenulum.  Inferiorly,  they 
diminish  gradually  in  size,  and  are  lost  on  the  sides  of  the  opening  of 
the  vagina.  The  nymphse  consist  of  mucous  membrane,  covered  by 
a  thin  cuticular  epithelium.  They  are  provided  with  a  number  of 
sebaceous  follicles,  and  contain,  in  their  interior,  a  layer  of  erectile 
tissue. 

The  ClUofis  is  a  small  elongated  organ  situated  in  front  of  the  ossa 
pubis,  and  supported  by  a  suspensory  ligament.  It  is  formed  by  a 
small  body,  which  is  analogous  to  the  corpus  cavemosum  of  the  penis, 
and,  like  it,  arises  from  the  ramus  of  the  os  pubis  and  ischium  on  each 
side,  by  two  crura.  The  extremity  of  the  clitoris  is  called  its  glans. 
It  is  composed  of  erectile  tissue,  enclosed  in  a  dense  layer  of  fibrous 
membrane,  and  is  susceptible  of  erection.  Like  the  penis,  it  is  pro- 
vided with  two  small  muscles,  the  eredores  ditoridis. 

At  about  an  inch  beneath  iJie  clitoris  is  (he  eniranoB  of  the  vagirM, 
an  elliptical  opening,  marked  by  a  projecting  margin.  The  entrance  to 
the  vagina  is  closed  in  the  virgin  by  a  membrane  of  a  semilunar  form, 
which  is  stretched  across  the  opening ;  this  is  the  hpmen.  Sometimes 
the  membrane  forms  a  complete  septum,  and  gives  rise  to  great  incon- 
venience by  preventing  the  escape  of  the  menstrual  effusion.  It  is 
then  called  an  imperforate  hymen.  The  hymen  must  not  be  considered 
a  necessary  accompaniment  of  virginity,  for  its  existence  is  very  un- 
certain. When  present  it  assumes  a  variety  of  appearances :  it  may 
be  a  membranous  fringe,  with  a  round  opening  in  the  centre,  or  a 
semilunar  fold,  leaving  an  opening  in  front ;  or  a  transverse  septum, 
having  an  opening  both  in  front  and  behind ;  or  a  vertical  band  with 
an  opening  at  either  side. 

The  rupture  of  the  hymen  or  its  rudimentary  existence,  gives  rise 
to  the  appearance  of  a  firinge  of  papillae  around  the  opening  of  the 
vagina:  these  are  called  carunciUa  myrtiformes. 

The  triangular  smooth  surface  between  the  clitoris  and  the  entrance 
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of  the  vagina,  which  is  bounded  on  each  side  hj  the  upper  portions 
the  nymphae,  is  the  vestibule. 

At  the  upper  angle  of  the  vagina  is  an  elevation  formed  by  the  pro- 
jection of  the  upper  wall  of  the  canal,  and  analogous  to  the  bulb 
of  the  urethra  of  the  male:  and  immediately  in  front  of  this  tubercle, 
and  surrounded  by  it,  is  the  opening  of  the  urethra,  the  meatus 
urinarius. 

MAMMARY    GLANDS. 

The  MamnuB  are  situated  in  the  pectoral  region ;  and  are  separated 
firom  the  pectoralis  major  muscle  by  a  thin  layer  of  superficial  fascia. 
They  exist  in  the  male  as  well  as  in  the  female,  but  in  a  rudimentary 
state,  unless  excited  into  growth  by  some  peculiar  action,  such  as  the 
loss  or  atrophy  of  the  testes. 

Their  base  is  somewhat  elliptical,  the  long  diameter  corresponding 
with  the  direction  of  the  fibres  of  the  pectoraJis  major  muscle ;  and  the 
left  mamma  is  generally  a  little  larger  than  the  right. 

Near  the  centre  of  the  convexity  of  each  mamma  is  a  small  pro- 
jection of  the  integument,  called  the  nipple,  which  is  surrounded  by  an 
areola  having  a  coloured  tint.  In  the  female  before  impregnation,  the 
colour  of  the  areola  is  a  delicate  pink ;  after  impregnation  it  assumes  a 
brownish  hue,  which  deepens  in  colour  as  pregnancy  advances ;  and 
after  the  birth  of  a  child,  the  brownish  tint  continues  through  life. 

The  areola  is  furnished  with  a  considerable  number  of  sebaceous 
/oUides,  which  secrete  a  peculiar  fatty  substance  for  the  protection  of 
the  delicate  integument  around  the  nipple.  During  suckling  these 
follicles  are  increased  in  size,  and  have  the  appearance  of  small 
pimples,  projecting  from  the  skin.  At  this  period  they  serve  by  their 
increased  secretion  to  defend  the  nipple  and  areola  from  the  excoriating 
action  of  the  saliva  of  the  infant. 

In  Structure,  the  mamma  is  a  conglomerate  gland,  and  consists  of 
lobes,  which  are  held  together  by  a  dense  and  firm  areolar  tissue ;  the 
lobes  are  composed  of  lobules  ;  and  the  lobules,  of  minute  caecal 
vesicles,  the  ultimate  terminations  of  the  excretory  ducts. 

The  excretory  ducts  (tubuli  lactiferi),  from  ten  to  fifteen  in  number, 
commence  by  small  openings  at  the  apex  of  the  nipple,  and  pass 
inwards,  parallel  with  each  other,  towards  the  central  part  of  the  gland, 
where  they  form  dilatations  (ampulle),  and  give  off  numerous  branches 
to  ramify  through  the  gland  to  their  ultimate  terminations  in  the 
minute  lobules. 

The  ducts  and  csecal  vesicles  are  lined  throughout  by  a  mucous 
membrane,  which  is  continuous  at  the  apex  of  the  nipple  with  the 
integument. 

In  the  nipple  the  excretory  ducts  are  surrounded  by  a  tissue  ana- 
logous to  the  dartos  of  the  scrotum,  to  which  the  power  of  erectility  of 
the  nipple  seems  due.  There  is  no  appearance  of  any  structure  re- 
sembling  erectile  tissue. 
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Vessels  and  Nerves. — The  mammae  are  supplied  with  arteries  firam 
the  thoracic  branches  of  the  axillary,  from  the  intercostals,  and  from 
the  internal  mammary. 

The  Lymphatics  follow  the  border  of  the  pectoralis  major  to  the 
axillary  glands. 

The  Nerves  are  derived  frx)m  the  thoracic  and  intercostals. 
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CHAPTER  XL 

ANATOMY   OF   THE   FCETUS. 

The  medium  weight  of  a  child  of  the  full  period,  at  birth,  is  seyen 
pounds,  and  its  length  seventeen  inches ;  the  extremes  of  weight  are 
four  pounds  and  three  quarters,  and  ten  pounds,  and  the  extremes  of 
measurement  fifteen  and  twenty  inches.  The  head  is  of  large  size, 
and  lengthened  from  before  backwards ;  the  face  small.  The  upper 
extremities  are  greatly  developed,  and  the  thorax  expanded  and  fall. 
The  upper  part  of  the  abdomen  is  large,  from  the  great  size  of  the 
liver ;  the  lower  part  is  small  and  conical  And  the  lower  extremities 
are  very  small  in  proportion  to  the  rest  of  the  body.  The  external 
genital  organs  are  very  large,  and  fully  developed,  and  the  attachment 
of  the  umbilicus  is  one  inch  farther  from  the  vertex  of  the  bead  than 
from  the  soles  of  the  feet ;  and  one  inch  &rther  from  the  ensiform  car- 
tilage than  the  symphysis  pubis. 

Osseous  system. — The  development  of  the  osseous  system  has 
been  treated  of  in  the  first  Chapter.  The  ligamentous  system  pre- 
sents no  peculiarity  deserving  of  remark. 

Muscular  system. — The  muscles  of  the  foBtus  at  birth  are  large 
and  fully  formed.  They  are  of  a  lighter  colour  than  those  of  the  adult, 
and  of  a  softer  texture.  The  transverse  striae  upon  the  fibres  of 
animal  life  are  not  distinguishable  until  the  sixth  month  of  foetal 
life. 

Vascular  system. — The  circulating  system  presents  several  pe- 
culiarities ;  1  stly.  In  the  heart ;  there  is  a  communication  between  the 
two  auricles  by  means  of  the  foramen  ovale.  2dly,  In  the  arterial 
system ;  there  is  a  communication  between  the  pulmonary  artery  and 
descending  aorta,  by  means  of  a  large  trunk,  the  ductus  arteriosua, 
3dly,  Also  in  the  arterial  system ;  the  internal  iliac  arteries,  under 
the  number  of  hypogastric  and  umbiliccU,  are  continued  from  the  foetus 
to  the  placenta,  to  which  they  return  the  blood  which  has  circulated 
in  the  system  of  the  foetus.  4thly,  In  the  venous  system ;  there  is  a 
conununication  between  the  umbilical  vein  and  the  inferior  vena  cava, 
called  the  ductus  venosus. 

FCETAL  CIRCULATION. 

The  pure  blood  is  brought  from  the  placenta  by  the  utnbiluxU  vein. 
The  umbilical  vein  passes  through  the  umbilicus  and  enters  the  liver, 
where  it  divides  into  several  branches,  which  may  be  arranged  under 
three  heads: — Istly,  Two  or  three,  which  are  distributed  to  the  left 
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lobe.  2dly,  A  single  branch,  which  communicates  with  the  portal  vein 
in  the  transverse  fissure,  and  supplies  the  right  lobe.  3dly,  A  large 
branch,  the  ductus  venosus^  which  passes  directly  backwards,  and  joins 
the  inferior  cava.  In  the  inferior  cava  the  pure  blood  becomes  mixed 
with  that  which  is  returning  from  the  lower  extremities,  and  is  carried 
through  the  right  auricle,  guided  by  the  Eustachian  valve,  and  throogli 
the  foramen  ovale  into  the  left  auricle.  From  the  left  auricle  it  passes 
into  the  left  ventricle,  and  firam  the  left  ventricle  into  the  aorta, 
whence  it  is  distributed,  by  means  of  the  carotid  and  subclavian 
arteries,  principally  to  the  head  and  upper  extremities.  From  the  head 
and  upper  extremities,  the  impure  blood  is  returned  by  the  superior 
vena  cava  to  the  right  auricle ;  from  the  right  auricle,  it  is  propelled 
into  the  right  ventricle;  and  firom  the  right  ventricle  into  the  pnl- 
monary  artery.  In  the  adult,  the  blood  would  now  be  circulated 
through  the  lungs,  and  oxygenated ;  but  in  the  foetus  the  lungs  are 
solid,  and  almost  impervious.  Only  a  small  quantity  of  the  blood 
passes  therefore  into  the  lungs ;  the  greater  part  rushes  through  the 
ductus  arteriosus,  into  the  commencement  of  the  descending  aorta, 
where  it  becomes  mingled  with  that  portion  of  the  pure  blood  which 
is  not  sent  through  the  carotid  and  subclavian  arteries. 

Passing  along  the  aorta,  a  small  quantity  of  this  mixed  blood  is  dis- 
tributed by  the  external  iliac  arteries  to  the  lower  extremities ;  the 
greater  portion  is  conveyed  by  the  internal  iliac,  hypogastric,  and  um- 
bilical urteries  to  the  placenta;  the  hypogastric  arteries  proceeding 
from  the  internal  iliacs,  and  passing  by  the  side  of  the  fundus  of  the 
bladder,  and  upwards  along  the  anterior  wall  of  the  abdomen  to  the 
umbilicus,  where  they  become  the  umbilical  arteries. 

From  a  careful  consideration  of  this  circulation,  we  shall  perceive— 
1st  That  the  pure  blood  from  the  placenta  is  distributed  in  consider- 
able quantity  to  the  liver,  before  entering  the  general  circulation. 
Hence  arises  the  abundant  nutrition  of  that  organ,  and  its  enormous 
size  in  comparison  with  the  other  viscera. 

2dly.  That  the  right  auricle  is  the  scene  of  meeting  of  a  double 
current ;  the  one  coming  from  the  inferior  cava,  the  other  firom  the 
superior,  and  that  they  must  cross  each  other  in  their  respective  course. 
How  this  crossing  is  effected  the  theorist  will  wonder ;  not  so  the 
practical  anatomist ;  for  a  cursory  examination  of  the  foetal  heart  will 
show,  1.  That  the  direction  of  entrance  of  the  two  vessels  is  so  oppo- 

the  head  and  upper  extremities  through  the  iugular  and  subclavian  veins,  to 
the  superior  vena  cava  (14)  to  the  right  auricle  (8),  and  in  the  course  of  the 
arrow  throt^h  the  right  yentricle  (15),  to  the  puknonary  artery  (i6).  17.  The 
ductus  artenosus,  wmch  appears  to  be  a  proper  continuation  of  the  pulmonait 
artery,  the  offsets  at  each  side  are  the  right  and  left  pulmonary  artery  cut  <m; 
these  are  of  extremely  small  size  as  compared  with  the  ductus  arteriosua.  The 
ductus  arteriosus  joins  the  descending  aorta  (18,  18),  whidi  divides  into  the 
common  iliacs,  and  these  into  the  internal  iliacs,  which  become  the  hypo- 
gastric  arteries  (19),  and  return  the  blood  along  the  umbilical  cord  to  the  ^a> 
centa ;  while  the  other  divisions,  the  external  macs  (20),  are  continued  into  the 
lower  extremities.  The  arrows  at  the  terminations  of  these  vessels  mai^  the 
return  of  the  venous  blood  by  the  veins  to  the  inferior  cava. 
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site,  that  they  may  discharge  their  currents  through  the  same  cavity 
without  admixture.  2.  That  the  inferior  cava  opens  ahnost  directly 
into  the  left  auricle.  3.  That  by  the  aid  of  the  Eustachian  yalve,  the 
current  in  the  inferior  cava  will  be  almost  entirely  excluded  from  the 
right  ventricle. 

3dly.  That  the  blood  which  circulates  through  the  arch  of  the  aorta 
comes  directly  from  the  placenta ;  and,  although  mixed  with  the 
impure  blood  of  the  inferior  cava,  yet  is  propelled  in  so  great  abund- 
ance to  the  head  and  upper  extremities,  as  to  provide  for  the  increased 
nutrition  of  those  important  parts,  and  prepare  them^  by  their  greater 
size  and  development,  for  the  functions  which  they  are  required  to 
perform  at  the  instant  of  birth. 

4thly.  That  the  blood  circulating  in  the  descending  aorta  is  very 
impure,  being  obtained  principally  from  the  returning  current  in  the 
superior  cava ;  a  small  quantity  only  being  derived  from  the  left 
ventricle.  Yet  is  it  frt)m  this  impure  blood  that  the  nutrition  of  the 
lower  extremities  is  provided.  Hence  we  are  not  surprised  at  their 
insignificant  development  at  birth;  while  we  admire  the  providence 
of  nature,  that  directs  the  nutrient  current  in  abundance  to  the  organs 
of  sense,  of  prehension,  and  of  deglutition,  so  necessary  even  at  the 
instant  of  birth  to  the  safety  and  wel&re  of  the  creature. 

After  birth,  the/oramen  ovale  becomes  gradually  closed  by  a  memr 
branous  layer,  which  is  developed  from  the  margins  of  the  opening 
from  below  upwards,  and  completely  separates  the  two  auricles.  The 
situation  of  the  foramen  is  seen  in  the  adult  heart,  upon  the  septum 
auricularum,  and  is  called  the  .^>ssa  ovalis;  the  projecting  margin  of 
the  opening  is  the  (mnultt»  otxdis. 

As  soon  as  the  lungs  have  become  inflated  by  the  first  act  of 
inspiration,  the  blood  of  the  pulmonary  artery  rushes  through  its 
right. and  left  branches  into  the  lungs,  to  be  returned  to  the  left 
auricle  by  the  pulmonary  veins.  Thus  the  pulmonary  circulation  is 
established.  Then  the  dw^us  anteriosus  contracts,  and  degenerates 
into  an  impervious  fibrous  cord,  serving  in  after  life  merely  as  a  bond 
of  union  between  the  left  pulmonary  artery  and  the  concavity  of  the 
arch  of  the  aorta. 

The  current  through  the  umbilical  cord  being  arrested,  the  umbilical 
arteries  likewise  contract  and  become  impervious,  and  degenerate  into 
the  umbilical  ligammts  of  the  bladder. 

The  umbUioal  vein  and  ductus  venosus^  also  deprived  of  their  cir- 
culating current,  become  reduced  to  fibrous  cords,  the  former  being 
the  round  ligament  of  the  liver,  and  the  latter  a  fibrous  band  which 
may  be  traced  along  the  fissure  for  the  ductus  venosus  to  the  inferior 
vena  cava. 

Nervous  system. — The  brain  is  very  soft,  almost  pulpy,  and  has 
a  reddish  tint  throughout ;  its  weight  at  birth,  relatively  to  the  entire 
body,  is  as  one  to  six,  and  the  difference  between  the  white  and  grey 
substance  is  not  wcdl  marked*  The  nerves  are  firm  and  well 
developed. 
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ORGANS  OF  SEN8B. 

Eye, — The  eyeballs  are  of  large  size  and  well  developed  at  birth. 
The  pupil  is  closed  by  a  Tascular  membrane  called  the  menhnm 
pupiUaris,  which  disappears  at  about  the  seventh  month.  Sometimei 
it  remains  permanently,  and  produces  blindness.  It  consists  of  tvo 
thin  membranous  layers,  between  which  the  ciliary  arteries  are  pio> 
longed  from  the  edge  of  the  iris^  and  form  arches  and  loops  by  return* 
iug  to  it  again,  without  anastomosing  with  those  of  the  opposite  side. 

The  removal  of  the  membrane  takes  place  by  the  contraction  of 
these  arches  and  loops  towards  the  edge  of  the  pupiL  The  capsok 
of  the  lensis  extremely  vascular. 

Ear.  —  The  ear  is  remarkable  for  its  early  development;  the 
labyrinth  and  ossicula  auditiis  are  ossified  at  an  early  period,  and  the 
latter  are  completely  formed  before  birth.  The  only  parts  remaining 
incomplete  are  the  mastoid  cells,  and  the  meatus  auditorius.  The 
membrana  tympaui  in  the  foetal  head  is  very  oblique,  occupying 
almost  the  basilar  sur&ce  of  the  skull ;  hence  probably  arises  a 
deficient  acuteness  in  the  perception  of  sound.  It  is  also  extremdy 
vascular. 

Nose.  —  The  sense  of  smell  is  very  imperfect  in  the  infimt,  as  may 
be  inferred  from  the  small  capacity  of  the  nasal  fossae,  and  ihe  non- 
development  of  the  ethmoid,  sphenoid,  firontal,  and  maadllary  sinuses. 


THYROID  GLAND. 

The  Thyroid  gland  is  of  large  size  in  the  fcetas,  and  is  developed 
by  two  lateral  halves,  which  approach  and  become  connected  at  the 
middle  line  so  as  to  constitute  a  single  gland.  It  is  doubtful  whether 
it  performs  any  especial  function  in  foetal  life. 


THYMUS   GLAND. 

The  Thymus  gland*  consists  ^of  a  thoracic  and  a  cervical  pwtion 
on  each  side.  The  former  is  situated  in  the  anterior  mediastinum, 
and  the  latter  is  placed  in  the  neck  just  above  the  first  bone  of  the 
sternum,  and  behind  the  stemo-hyoidei  and  stemo-thyroidei  muscles.** 
It  extends  upwards  from  the  fourth  rib  as  high  as  the  thyroid  g^d, 
resting  upon  the  pericardium,  and  separated  from  the  arch  of  the  aorta 
and  great  vessels  by  the  thoracic  fescia  in  the  chest,  and  lying  on  each 
side  of  the  trachea  in  the  neck. 

Although  described  usually  as  a  single  gland,  it  consists  actnaUy  of 

*  In  the  description  of  this  gland  I  have  adhered  cloe^  to  the  lusloty  of 
it  given  by  Sir  AsUey  Cooper,  in  his  beautilbl  monogr^h  "  On  the  Anatomy  of 
the  Thymus  Gland/*  1832. 
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two  lateral,  ahaost  sjmnietricBl  gluida,  connected  vith  auik  other  bj 
areoUi  tiuue  only,  and  liaving  no  strncttiral  eDminniiicatioii :  tbef 
may  therefore  be  "property  called  a  right  aod  left  ihymiia  gland." 

Between  the  tecond  and  thiid  manths  of  embryo  existence,  the 
thymus  it  10  Binall  aa  to  be  only  **  just  perceptible  i"  and  continue! 
gBidually  increaunE  with  the  growth  of  the  fcetus  until  the  seventh. 
At  the  eighth  monui  it  ia  laige ;  bnt,  during  the  ninth,  it  undergoee  ft 
sadden  chuige,  aaaumea  a  gieatly  increased  riie,  and  at  binh  weighs 
240  gnina.  After  birth  it  continues  to  enlarge  until  the  eipiration  of 
the  tiist  year,  when  it  ceases  to  grow,  and  grHdually  diminishes,  until 
at  puberty  it  has  almost  disappemed. 

The  thymus  it  a  con^omerate  gland,  being  composed  of  lobnles  dis- 
posed in  a  spiral  lorm  arennd  a  central  cavity.  The  lobules  are  held 
together  by  a  fiim  areoUr  tissue  ("  rcliciilated  "),  and  the  entice  gland 
is  endoaed  in  a  coarse  areolar  capsule. 


The  Lobukt  are  veiy  nnmeroni,  and  vary  in  size  ftom  that  of  the 
head  of  a  pin  to  a  modeiate-sized  pea.  Each  lobule  conluns  in  its 
interior  a  small  cavity,  or  "  lecretoty  celt,"  and  several  of  these  cell* 

*  AkOidii  of  the  thymuA  glAai  mt  thr  eighth  month,  Hbewing  itm  uivomy. 
ITiii  figure,  and  the  lucceeding,  were  diawD  horn  two  of  Sir  AitJeyCooper'fl 
bcHitilul  prepuUioua,  vich  the  hind  permiiuon  of  th«r  poHHeuor  The  Rfer- 
encH  wen  mmde  hj  Sir  Astley's  own  hand.  1,  Tbf  cervicnJ  portkqu  of  Ihe 
gland  ;  the  independence  of  the  tvo  lateral  glanda  ia  well  marked,  3.  Sscre- 
torf  dlls  Ken  upon  the  cut  luriace  of  the  aectiou  ;  theae  trt  obverved  in  all 
parta  of  the  lection.    3,  3.  The  porea  or  opening  of  the  Aecretorr  cells  sod 

central  cavity  or  reKTToir.     The  conCinuil;  of  the  re«rvoir  in  the  lower  or 
thoracic  porQDO  of  the  ^and,  with  the  cwvicil  portion,  ii  Ken  m  the  flgun. 
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small  proportion  to  be  submitted  to  chemical  analysis.  But  the 
thymic  fluid  of  the  foetal  calf,  which  exists  in  great  abundance,  gave 
the  following  analytical*  results:  one  hundred  parts  of  the  fluid 
contained  sixteen  parts  of  solid  matter,  which  consisted  of^ 

Incipient  fibrine. 

Albumen, 

Mucus,  and  muco-extractive  matter, 

Muriate  and  phosphate  of  potass. 

Phosphate  of  soda. 

Phosphoric  acid,  a  trace. 

The  Arteries  of  the  thjinus  gland  are  derived  from  the  internal 
mammary,  and  from  the  superior  and  inferior  thyroid. 

The  Veins  terminate  in  the  left  vena  innominata,  and  some  small 
branches  in  the  thyroid  veins. 

The  Nerves  are  very  minute,  and  are  derived  chiefly  through  the 
internal  mammary  plexus,  from  the  superior  thoracic  ganglion  of  the 
sympathetic.  Sir  Astley  Cooper  has  also  seen  a  branch  from  the 
junction  of  the  pneumogastric  and  B3rmpathetic  pass  to  the  side  of  the 
gland. 

The  lymphatics  terminate  in  the  general  union  of  the  lymphatic 
vessels  at  the  junction  of  the  internal  jugular  and  subclavian  veins. 
Sir  Astley  Cooper  has  injected  them  only  once  in  the  human  foetus, 
but  in  the  calf  he  finds  two  large  lymphatic  ducts,  which  commence  in 
the  upper  extremities  of  the  glands,  and  pass  downwards,  to  terminate 
at  the  junction  of  the  jugular  and  subclavian  vein  at  each  side.  These 
vessels  he  considers  the  "  abtorbent  duds  of  the  glands ;  '  thymic 
ducts;''  they  are  the  carriers  of  the  fluid  from  the  thymus  into  the 


vems." 


Sir  Astley  Cooper  concludes  his  anatomical  description  of  this  gland 
with  the  following  interesting  physiological  observations: — 

"  As  the  thymus  secretes  all  the  parts  of  the  blood,  viz.  albumen, 
fibrine,  and  particles,  is  it  not  probable  that  the  gland  is  designed  to 
prepare  a  fluid  well  fitted  for  the  foetal  growth  and  nourishment  from 
the  blood  of  the  mother,  before  the  birth  of  the  foetus,  and,  conse- 
quently, before  chyle  is  formed  from  food? — and  this  process  continues 
for  a  short  time  after  birth,  the  quantity  of  fluid  secreted  fix)m  the 
thymus  gradually  declining  as  that  of  chylification  becomes  perfectly 
established." 

F(ETAL   LUNGS. 

The  Lungs^  previously  to  the  act  of  inspiration,  are  dense  and  solid 
in  structure,  and  of  a  deep  red  colour.  Their  specific  gravity  is  greater 
than  water,  in  which  they  sink  to  the  bottom;  whereas  lung  which  has 

*  This  analysis  was  conducted  by  Dr.  Dowler  of  Richmond. 
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respired  will  float  npon  tint  fluid.  Tlie  sperifie  gvBTirr  k,  howefic. 
no  test  of  the  real  weight  of  the  long,  the  respired  lung*  being  aetaDf 
heavier  than  the  fioetaL  Thus  the  weight  of  the  fietal  lung;  at  abNi 
the  middle  period  of  nterine  life,  is  to  the  weicht  of  the  bodr  as  1  ti 
60.*  Bat,  after  respiration,  the  relative  weight  of  the  long  to  tk 
entire  body  is  as  1  to  30. 

FIETAL    HEART. 

The  Heart  of  the  fioetnt  is  laige  in  proportion  to  the  size  of  the  bodr; 
it  is  also  developed  very  eariy,  representing  at  first  a  simple  TeaieL 
and  undergoing  varions  degrees  of  complication  until  it  arrives  at  tiie 
compound  character  which  it  presents  afterbirth.  The  two  ventricles 
form,  at  one  period,  a  single  cavity,  which  is  afterwards  divided  into 
two  by  the  septum  ventnculomm.  The  two  anrides  oomraonicate  ip 
to  the  moment  of  birth,  the  septum  beii^  incooiidete,  and  leanog  i 
large  opening  between  them,  Xhe  foramai  ovale  (f<Knunen  of  Botalf ). 

The  Ductus  arterionu  is  another  pecnliarity  of  the  fioetos  connected 
with  the  heart;  it  is  a  communication  between  the  pulmonary  aitoy 
and  the  aorta.  It  degenerates  into  a  fibrous  cord  after  birth,  htm  the 
double  cause  of  a  diversion  in  the  current  of  the  blood  towards  ^ 
lungs,  and  ficom  the  pressure  of  the  left  bronchus,  caused  by  its  dis- 
tension with  air. 

\1SCBRA   OF   THS  ABDOMBN. 

At  an  early  period  of  uterine  life,  and  sometimes  at  the  period  of 
birth,  as  I  have  twice  observed  in  the  imperfectly  developed  ftetoi, 
two  minute  fibrous  threads  may  be  seen  passing  firom  the  mnlHliciis 
to  the  mesentery.  These  are  the  remains  of  the  omphalo-meaenteric 
vessels. 

The  OmphcUo-mesaUeric  are  the  first  developed  vessels  of  the  gefm: 
they  ramify  upon  the  vesicula  umbilicalis,  or  yolk-bag,  and  supply  the 
newly  formed  alimentary  canal  of  the  embryo.  From  them,  as  from  s 
centre,  the  general  circulating  system  is  produced.  After  the  estab- 
lishment of  the  placental  circulation  they  cease  to  carry  blood,  and 
dwindle  to  the  size  of  mere  threads,  which  may  be  easily  demonstrated 
in  the  early  periods  of  uterine  life ;  but  are  completely  removed,  ex- 
cepting under  peculiar  circumstances,  at  a  later  period. 

The  Stomach  is  of  small  size,  and  the  great  extremity  but  little  de- 
veloped. It  is  also  more  vertical  in  direction  the  earlier  it  is  examined, 
a  position  that  would  seem  due  to  the  enormous  magnitude  of  the  liver, 
and  particularly  of  its  left  lobe. 

The  Appendix  vermi/brmit  c^d  is  long  and  of  large  size,  and  is  cod- 

*  Cruveilhier,  Anatomie  Descriptive,  vol.  ii.  p.  621. 

t  Leonard  Botal,  of  Piedmont,  was  the  first  of  the  inodems  who  gave  an 
account  of  this  opening,  in  a  woric  published  in  1565.  His  description  is  rtxj 
imperfect.    Tlie  fimunen  was  well  Known  to  Galen. 


F(ETAL   LIVBR.— SUPRA'RENAL  CAPSULES.  625 

tinued  directly  from  the  central  part  of  the  cul-de-sac  of  the  caecum,  of 
which  it  appears  to  be  a  constricted  continuation.  This  is  the  cha- 
racter of  the  appendix  cseci  in  the  higher  quadrumana. 

The  large  intestines  are  filled  with  a  dark  green  viscous  secretion, 
called  meconium  (ji^xatv,  P^PPy);  ^™  ^^  resemblance  to  the  inspis- 
sated juice  of  the  poppy. 

The  Pancreas  is  comparatively  larger  in  the  foetus  than  in  the 
adult 

The  Spleen  is  comparatively  smaller  in  the  foetus  than  in  the 
adult. 

FOETAL  LIVER. 

The  Liver  is  the  first  formed  organ  in  the  embryo.  It  is  developed 
from  the  alimentary  canal,  and,  at  about  the  third  week,  fills  the 
whole  abdomen,  and  is  one-half  the  weight  of  the  entire  embryo.  At 
the  fourth  month  the  liver  is  of  immense  size  in  proportion  to  the  bulk 
of  the  foetus.  At  birth  it  is  of  very  large  size,  and  occupies  the  whole 
upper  part  of  the  abdomen.  The  left  lobe  is  as  large  as  the  right,  and 
the  felciform  ligament  corresponds  with  the  middle  line  of  the  body. 
The  liver  diminishes  rapidly  after  birth,  probably  fi«)m  obliteration  of 
the  umbilical  vein. 


KIDNEYS   AND   SUPRA-RENAL   CAPSULES. 

The  Kidneys  present  a  lobulated  appearance  in  the  foetus,  which  is 
their  permanent  type  amongst  some  animals,  as  the  bear,  the  otter,  and 
cetacea. 

The  Supra-renal  capsules  are  organs  which  appear,  from  their  early 
and  considerable  development,  to  belong  especially  to  the  economy  of 
the  foetus.  They  are  distinctly  formed  at  the  second  month  of  em- 
bryonic life,  and  are  greater  in  size  and  weight  than  the  kidneys. 
At  the  third  or  fourth  month  they  are  equalled  in  bulk  by  the  kidneys; 
and  at  birth  they  are  about  one-third  less  than  those  organs. 


VISCERA   OF   THE   PELVIS. 

The  Bladder  in  the  foetus  is  long  and  conical,  and  is  situated  alto- 
gether above  the  upper  border  of  the  os  pubis,  which  is  as  yet  small  and 
imdeveloped.  It  is,  indeed,  an  abdominal  viscus,  and  is  connected 
superiorly  with  a  fibrous  cord,  called  the  urachus,  of  which  it  appears 
to  be  an  expansion. 

The  Urachus  is  continued  upwards  to  the  umbilicus,  and  becomes 
connected  with  the  umbilical  cord.  In  animals  it  is  a  pervious  duct, 
and  is  continuous  with  one  of  the  membranes  of  the  embryo,  the 
allantois.    It  has  been  found  pervious  in  the  human  fiBtus,  and  the 

2  s 


Tut  Cbtrw^ 
vtMMum  ^  tibe  bttdr  4^  lae  «zaBL    Ax 

TVe  Ovaritt  are 

i*e  kidurji^  and 


The  Tetlide$  in  tb«  embrro 
■«dka«rlT  in  frmt  of  and  numewLji  bdov 
coDDected  vhb  them  mlierkciT  a  peadar 
tJMv  daeiem,  and  is  caBed  the  CBbenacalm 

Tlie  GiAarmaadwm  i»  a  106  and  conical 
tuMM  eontaining  in  iu  areolae  a  grliliniCiiua 
it  lies  in  front  of  the  paocM  nnade.  and 
canal,  which  it  terres  to  distend  ix  the  poaage  of  lint  tntii  It  ii 
attached  br  iu  foperior  and  ^axpx  exUeuiiii  to  the  lover  end  «f  the 
teatis  and  epidid  vmis,  and  br  the  inlieiior  extRautj-  to  the  bottoa  of 
the  icrrjrtom.  The  gnbcmarnhnn  is  ■uimunded  or  a  thin  lajer  if 
mnicabr  fibres,  the  cmnastec,  whidi  pass  npmids  npoo  this  bodj  ti 
be  attached  to  the  testis.  Infiniorir  the  mnscnlar  fibres  diride  inti 
three  procesies,  which,  acoofdii^  to  Mc  Cnilii^*  are  thns  atta^ed>- 
^  The  external  and  broadest  is  connected  to  Poapait''a  ligament  in  ^ 
ingoinal  canal ;  the  middle  forms  a  lengthened  bamd,  which  CKipM 
at  the  external  abdominal  ring,  and  descends  to  the  bottom  of  ^ 
icrotam,  where  it  joins  the  dartos ;  the  intenal  pnmgs  in  the  dinctioa 
inwards,  and  has  a  firm  attachment  to  the  os  piriiis  and  shenih  of  the 
rectus  muscle.  Besides  these  a  number  of  muscular  fiibres  are  leflectod 
from  the  internal  oblique  on  the  front  of  the  gnbemacnlam.^ 

The  De$eeal  (/the  tedide  is  gradual  and  {wogressive.  Between  ^ 
fifth  and  sixth  months  it  has  reached  the  low^  part  of  the  psotf 
muscle,  and  during  the  seventh  it  makes  its  way  through  the  w^ 
matic  canal,  and  descends  into  the  sootum. 

While  situated  in  the  lumbar  region,  the  testis  and  gnbemacohai 
are  placed  behind  the  peritoneum,  by  which  they  are  inTcstad  iqw 
their  anterior  surface  and  sides.  As  th^  descend,  the  inyesdng  peri- 
toneum is  carried  downwards  with  the  testis  into  ^e  scrotum,  fiinnn^ 
a  lengthened  pouch,  which  by  its  upper  extremity  opens  into  the  carity 
of  the  peritoneum.  The  upper  part  of  this  poudi  being  compcesaed  by 
the  spermatic  canal  is  gradually  obliterated,  the  obliteration  eztoidiif 

*  See  an  excellent  paper  "  On  the  Straeture  of  the  Gubemacolam/'  fte.  bj 
Mr.  Curling,  Lecturer  on  Morbid  Anatomy  in  the  Lond<m  Hospitid.  in  the 
lisncet,  vol.  ii.  1840-41,  p.  70. 
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downwards  along  the  spermatic  cord  nearly  to  the  testis.  That  portion 
of  the  peritoneum  which  immediately  surrounds  the  testis  is,  by  the 
above  process,  cut  off  from  its  continuity  with  the  peritoneum,  and  is 
termed  the  tunica  vaginalis ;  and  as  this  membrane  must  be  obviously 


Fig.  185.* 


Fig,  186t. 


a  shut  sac,  one  portion  of  it  investing  the  testis,  and  the  other  being 
reflected  so  as  to  form  a  loose  bag  around  it,  its  two  portions  have  re- 
ceived the  appellations  of  tunica  vaginalis  propria,  and  tunica  vaginalis 
reflexa. 

The  descent  of  the  testis  is  effected  bv  means  of  the  traction  of  the 
muscle  of  the  gubemaculum  (cremaster).  "  The  fibres,"  writes  Mr. 
Curling,:!:  "  proceeding  from  Poupart's  ligament  and  the  obliquus  in- 
temus,  tend  to  guide  the  gland  into  the  inguinal  canal ;  those  attached 
to  the  OS  pubis,  to  draw  it  below  the  abdominal  ring ;  and  the  process 
descending  to  the  scrotum,  to  direct  it  to  its  final  destination." 
During  the  descent  "  the  muscle  of  the  testis  is  gradually  everted, 
until,  when  the  transition  is  completed,  it  forms  a  muscular  envelope 
external  to  the  process  of  peritoneum,  which  surrounds  the  gland  and 
the  front  of  the  cord."    "  The  mass  composing  the  central  part  of  the 

*  A  diagram  illustrating  the  descent  of  the  testis.  1.  The  testis.  2.  The 
epididymis.  3,  3.  The  peritoneum.  4.  The  pouch  formed  around  the  testis 
by  the  peritoneum,  the  future  cavity  of  the  tunica  vaginalis.  5.  The  pubic 
portion  of  the  cremaster  attached  to  the  lower  part  of  the  testis.  6.  The  por- 
tion of  the  cremaster  attached  to  Poupart's  ligament.  The  mode  of  eversion  of 
the  cremaster  is  shewn  by  these  lines.  7*  The  gubemaculum,  attached  to  the 
bottom  of  the  scrotum,  and  becoming  shortened  by  the  contraction  of  the  mus- 
cular fibres  which  surround  it.    8,  8.  The  cavitv  of  the  scrotum. 

t  In  this  figure  the  testis  has  completed  its  descent.  The  gubemaculum  is 
shortened  to  its  utmost,  and  the  cremaster  completely  everted.  The  pouch  of 
peritoneum  above  the  testis  is  compressed  so  as  to  form  a  tubular  canal.  I. 
A  dotted  line  marks  the  point  at  which  the  tumca  vt^nalis  will  terminate  su- 
periorly ;  and  the  figure  2  its  cavity.    3.  The  peritonei  cavity. 

X  Loc.  cit. 
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gubemaculum,  which  is  so  soft,  lax,  and  yieldii]|r  as  in  every  way  to 
fiicilitate  these  changes,  becomes  gradually  difiiued,  and,  after  the 
arriyal  of  the  testicle  in  the  scrotum,  contributes  to  form  the  loose 
cellular  tissue  which  afterwards  exists  so  abundantly  in  this  psrt.* 
The  attachment  of  the  gubemaculum  to  the  bottom  of  the  scrotum  it 
indicated  throughout  life  by  distinct  traces. 
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628  PBSCBNT   OP  THB  TESTIS. 

gubemaculum,  which  is  so  soft,  lax,  and  yielding  as  in  every  way  to 
fecilitate  these  changes,  becomes  graduaUy  diffused,  and,  after  the 
arrival  of  the  testicle  in  the  scrotum,  contributes  to  form  the  loose 
cellular  tissue  which  afterwards  exists  so  abundantly  in  this  part^ 
The  attachment  of  the  gubemaculum  to  the  bottom  of  the  scrotum  is 
indicated  throughout  life  by  distinct  traces. 
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mesenteric 

489 

Papillae  calyciformes    . 

520 

oesophageal 

452 

circumvailatae . 

520 

pharyngeal 

'.     449 

.  450 

conicae    . 

520 

phrenic  . 

489 

filiformes 

520 

prostatic 

380 

fungifonnes 

520 

pterygoid 

369 

Parotid  gland 

561 

pulmonary 

452 
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Plexus,  renal 
sacral 
solar 

spermatic 
splenic    . 
submaxillary 
supra-renal 
uterine  . 
vertebral 
vesical   • 
Plica  semilunaris 
Plicae  longitudinales 
Pneumogastric  lobule 
Polypus  of  the  heart 
Pomum  Adami   . 
Pons  Tarini 
Varolii 
Pores 
Portal  vein 
Portio  dura 

mollis 
Poms  opticus 
Poupart^s  ligament 
Prepuce 
Presbyopia 

Processus  e  cerebello  ad 
clavatus 
vermiformes 
Promontory 
Prostate  gland     . 
Prostatic  urethra 
Protuberantia  annularis 
Pulmonary  artery 
plexuses 
sinuses 
veins 
Puncta  lachrymalia 

vasculosa 
Punctum  ossificationis 
Pupil 

Purkinje,  corpuscles  of 
Pylorus 
Pyramid     . 
Pyramids,  anterior 

Malpighi,  of 
posterior 


Pafce 
.  489 
.  470 
.  489 
.  489 
.  489 

447.  457 
.  489 
.  380 
.  487 
.  380 
.  505 

569.  611 
.  421 
.  531 
.  541 
.  424 

425.  431 
.  524 

386.  580 
.  445 
.  447 
.  495 
.  212 
.  597 
.  503 
testes    422 

427.  433 
.  421 
.  5)1 
.  595 
.  599 
.  425 

364.  552 

452.  552 
.  536 

386.  552 

503.  505 
.  410 
5 
.  498 
2 
.  564 
.  512 
.  426 
.  589 
.  420 
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.  523 
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.  547 

.  212 

.  289 

.  280 

.  569 

.  497 

.  517 
.  547 
.  517 
.  561 
.  287 
.  378 
.  516 
.  516 
.  522 
.  518 
53.  109 
.  493 
.  493 
.  494 
.  601 

Searle,  Mr.,  researches  of,    .     538 

Sebaceous  glands   '      .         .     527 

Semicircular  canals      .         .514 

Semilunaivfibro- cartilages     .     149 

valves .        .     536.  538 

Septum  auricularum     .        .     533 

crurale   .        .        .     289 

lucidum  .        .     415.  430 

pectiniforme    .        .     598 

scroti      .         .        .602 

Serous  membrane,  structure  .     559 

Sesamoid  bones  .        .107 

Sheath  of  the  rectus     .        .2)7 

Sigmoid  valves  .     536.  538 


Raph6  corporis  callosi 
Receptaculum  chyli 
Rectum      .         .         • 
Regions,  abdominal     . 
Reil,  island  of     . 
Respiratory  nerves 

tract 
Rete  mucosum    •         • 

testis 
Retina       .        •        . 
Ribes,  ganglion  of 
Rima  glottidis     . 
Ring,  external  abdominal 

femoral 

internal  abdominal 
Rugae 
Ruysch,  notice  of 

Sacculus  communis 

laryngis 

proprius 
Salivary  glands  . 
Saphenous  opening 

veins 
Scala  tympani     . 
vestibuli     . 
Scarf-skin  . 
Scarpa,  notice  of 
Schindylesis 
Schneider,  notice  of     . 
Schneiderian  membrane 
Sclerotic  coat 
Scrotum 
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Sinuses,  structure        .  368 

Sinus  aortic        .        .        •     538 

basilar       .        .        .     374 

caTemous .        .         .     372 

circular     .        .        .     374 

fourth        .        .        .     372 

lateral        .         .        .372 

longitudinal  inferior    .     372 

superior  .     371 

occipital  anterior         .     374 

posterior       .    372 

petrosal  inferior .        .373 

superior        .    374 

pocularis    .        .         .    599 

prostatic    .        .        .    599 

pulmonary         .        .    536 

rectus  or  straight        .    372 

rhomboidalis      .        .419 

transverse  .        .     374 

Valsalva,  of       .     536.  538 

Skeleton     ....        9 

Skin 521 

SkuU  ....      21 

Soda  parotidis    .        .        .    562 
Soemmering,  notice  of .        .    499 
Soft  palate ....    561 
Spermatic  canal  .         .        .    280 
cord    .        .        .602 
Spheno-maxiliary  ganglion   .     482 
Spigel,  notice  of .         .         .     577 
Spinal  cord         .        .         .     431 
nerves      .         ,         .     455 
veins        .        .        .     383 
Spleen        ....    586 
Spongy  part  of  the  urethra  .     601 
Stapes        .        .         .         .510 
Stenon,  notice  of         .         .561 
Stenon^s  duct      .        .        .561 
Stomach     ....     564 
Striae,  medullares        .        .447 
muscular  .        .     160 

Sub-arachnoidean  fluid     409.  432 

space     409. 431 

tissue     409. 431 

Sublingual  gland  .        .     562 

Submaxilla^  gland      .         .     562 

Substantia  cinerea       .  402 


Substantia  perforata     • 

Page 
.     423 

Sudoriferous  ducts 

.     529 

Sudoriparous  glands     . 

.     528 

Supercilia  . 

.     503 

Superficial  fescia 

.    276 

Supra-renal  capsules    . 

587.  625 

Suspensory  ligament,  li 

ver   .     575 

P< 

snis  .    597 

Sutures 

52.  109 

Sylvius,  notice  of 

.    410 

Sympathetic  system     . 

.    404 

Symphysis 

.     110 

Synarthrosis 

.     109 

S3rnovia      ■         •         . 

.     117 

Synovial  membrane 

.     117 

Tapetnm    . 

430.  497 

Tarin,  Peter,  notice  of^ 

.    413 

Tarsal  cartilages . 

.    503 

Tarsus        ... 

.     101 

Teeth 

.      63 

Tendo  AchiUis    . 

.    266 

oculi 

.     168 

Tendon 

.     116 

Tenia  hippocampi 

.     414.415 

semicircularis    . 

.     413 

Tarini 

.    413 

Tentorium  cerebelli 

.     407 

Testes  cerebri 

.    418 

Testicles     . 

.     601. 626 

descent 

.     627 

Thalami  optici    . 

.     413.  417 

Thebesius,  notice  of 

.    533 

Theca  vertebralis 

.    431 

Thoracic  duct 

.    396 

Thonuc 

.       ,71. 530 

Thymus  gland    . 

.     620 

Thyro-hyoid  membran 

e        .    543 

Thyroid  axis 

.    318 

Thyroid  cartilage 

.    541 

gland     . 

.     549.  620 

Tod,  Mr^  researches  c 

f,       .    508 

Tongue 

.     619. 560 

Tonsils 

.    -561 

cerebelli  . 

.      419. 421 

Torcular  Herophili 

.    372 

Trachea 

.    548 

Tmctns  motdriuB 

rcspitutoriiu    . 

TriangW  of  the  atck  ■ 
TricDBpid  valiea . 
TrigoDK  vesicale 
Trschlearis 
Tuber  cinereum  ■ 
Tubprcuk  -quwlrioemuiB 
Tuberoulnm  I.oweri 
Tubuli  ImniCeri   . 

Tunica  albnginea  ocnli 


vagmaliH    - 

vasculDsa  teatis 
Tatamina  ocnli 
Tympnniun 

l^rrell,  Mr.,  researeheB  of 
Tj-ion'g  glanda    . 

Umbilical  region 
Urachus 
Ureter 
Urelbrs,  female  . 


.^9 


VsKnlnm  abemns 
Vba  deferens 

atradure 


VnUalTa,  unuaet  of^ 
VoIie,  araclinaid 
Bauhini 


dorsalis  peni» 

doni-apinal 

mniiteeQl 

femoml   ■ 
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Veins — cotUinued. 

Page 

l»age 

lumbar    . 

• 

382 

Velum  pendulum  palati 

561 

mastoid   . 

• 

369 

Venae  comites 

367 

maxillary  internal 

• 

369 

Galeni     . 

370 

median    . 

• 

377 

vorticosae 

497 

basilic  . 

• 

377 

Ventricles  of  the  brain. 

cephalic 

• 

377 

fifth     . 

415 

>   medulli-spinal . 

• 

383 

fourth  . 

419 

meningo-rachidian 

• 

383 

lateral 

411 

mesenteric 

• 

384 

third   . 

417 

occipital 

• 

369 

of  the  heart 

534. 

537 

ovarian    . 

• 

382 

of  the  larynx 

547 

parietal   . 

• 

371 

Vermiform  processes    . 

421 

popliteal 

• 

378 

Vertebral  aponeurosis 

200 

portal 

386 

.680 

column 

10 

profunda  femoris 

• 

378 

Veru  montaniim 

599 

prostatic 

• 

380 

Vesiculae  seminales 

596 

pulmonary 

• 

386 

Vestibule 

513. 

614 

radial 

• 

376 

Vestibulum  vaginae 

614 

renal 

• 

382 

Vibrissae    . 

491 

salvatella 

• 

376 

Vidius,  Vidus,  notice  of 

483 

saphenous 

• 

378 

Vieussens,  notice  of     . 

419 

spermatic 

« 

382 

Villi 

570 

spinal 

• 

383 

Vitreous  humour 

501 

splenic     . 

• 

385 

Vulva 

612 

subclavian 

• 

377 

Wharton,  notice  of 

520 

temporal 

• 

369 

Wharton's  duct 

562 

temporo-maxillary 

• 

369 

Willis,  notice  of 

406 

Thebesii 

384 

.533 

Wilson's  muscles 

222 

thyroid 

• 

375 

Winslow,  notice  of 

557 

ninar 

• 

376 

Wrisbeig,  nerve  of 

463 

uterine    . 

• 

381 

vertebral 

• 

375 

Zinn,  notice  of    . 

500 

vesical     . 

• 

380 

Zonula  ciliaris     . 

500 

Velum  interpositum    . 

• 

417 

of  Zinn    . 

500 

medullare 

• 

419 

Zygoma 
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